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Executive Summary 

Energy plays a critical role in socio-economic development of a region. According to the United 

Nations Sustainable Development Goal 7 (SDG 7), affordable, reliable, sustainable and modern 

energy for all should be ensured by 2030. Achieving this target would require prompt measures for 

building energy infrastructure, mainly for renewable energy technologies.  

Despite being currently able to generate electricity in a surplus that is estimated to increase to 15,000 

MW by 2025, around 25 percent (50 million) of population in Pakistan still do not have access to 

electricity. The power sector is marked with major inefficiencies, losses, and theft in the distribution 

system. In recent years, Pakistan has observed some of the worst power blackouts due to poor 

transmission systems, lack of connectivity and poor reliability. Unlike most developed countries, 

Pakistan has a very limited fiscal space available and the policies are generally driven by economic 

priorities. The circular debt of Pakistan has now risen above PKR 2.35 trillion and is being 

contributed by surplus capacity payments. Consequently, between 2007 and 2020, the power crisis 

has cost Pakistan approximately $82 billion in loss GDP (Gross Domestic Product).  

Along with these multifaceted energy crises, the country is ranked among the top ten most affected 

and the most vulnerable countries to climate change from 2000 to 2019, according to the latest 

‘Long Term Climate Risk Index’ report. Historically, an overall share of Pakistan in global carbon 

emissions (CO2) has remained less than one percent. Pakistan intends to reduce its expected GHG 

emissions by up to 20 percent of (equivalent to 1603 MtCO2) by 2030, amounts to US$ 40B at 2016 

prices and climate adaptation costs projected to be US$ 7–14B/annum (GoP 2016), while mitigation 

costs for Pakistan are ranging between US $8B and US $17B by 2050 (GoP and UNFCC 2011). The 

energy sector is the main contributor to GHG emissions (50 percent), followed by agriculture (39 

percent), industrial processes (6 percent), and other activities (5 percent) (GoP 2010). 

In the light of the aforementioned challenges, Pakistan’s recent policies and initiatives have strongly 

advocated the need for Pakistan to transition towards clean energy resources: i) Alternative 

Renewable Energy (ARE) policy aiming to achieve 30 percent power through hydro and 30 percent 

share of renewables in the energy mix, ii) electric vehicles policy targeting to achieve 30 percent 

share of Electric Vehicles (EVs) by 2030, iii) Paris Agreement goals, and iv) the recent moratorium 

of coal by the Prime Minister in Climate summit, Pakistan is taking a leap towards a green energy 

future.  

This report attempts to provide a roadmap for the implementation of ARE 2019 policy, the national 

targets to be achieved, providing technological and policy measures to upscale the growth of clean 

energy transition in Pakistan. It aims to provide specific policy recommendations that may elicit a 

shift towards clean energy pathway, predominantly harnessing the huge untapped potential of 

renewable energy sources in Pakistan in a socially equitable, environmentally sustainable and 

economically viable way. The study generates evidence based on an extensive literature and desk 

review research on energy and power sector policies of Pakistan, current trends, international 

agreements, and socio-economic aspects of different energy sources. It employed qualitative 
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approaches, drawing upon semi-structured interviews with key energy sector stakeholders and 

experts in policy formulation of the energy and power sector of Pakistan.  

The report highlights several policy and financial barriers, which could offset the benefits of present 

clean energy transition goals. These are mainly driven by (i) lack of grid capacity and infrastructure 

(ii) data gaps in the potential Renewable Energy (RE) sources (wind and solar), iii) lack of 

institutional coordination and bureaucratic delays in project approvals (Request for Proposals), (iv) 

lack of enabling conditions and regulations to encourage private sector investment and participation 

in distributed generation and promotion of public-private partnerships in off-grid supply solutions, 

such as roof-top solar and mini-grids, and v) financing.  

The study identifies that transmission and distribution (T&D) losses are the primary reasons in 

escalating the circular debt of the country, posing a serious challenge to Pakistan’s economy. The 

transmission network only allows 23000 MW-peak, with 3 percent losses and 10 GWh of generation 

cannot be evacuated due to system constraints. These losses are mainly due to poor maintenance of 

outdated grid infrastructure, faulty meters, inaccurate billings, and limited recoveries of distribution 

companies (DISCOs).  

Capacity payments are constantly increasing with a net total value of around PKR 900 billion in 

2019-20 that is expected to reach PKR 1.5 trillion by 2023. The current proposition of 60,000 MW 

capacity addition requires an annual investment of $8-9 billion, which manifests to around 2 percent 

of the overall investment capacity. In the reliability of electricity supply, we are still ranked 99 out of 

141 economies in the Global Competitiveness ranking of 2019.  

The research identifies that the renewable sources of energy provide a much better economic 

alternative, considering the constantly declining costs. The unsubsidized cost of wind has declined 

from $101-$169 per MWh in 2020 to just $26-$54 per MWh. This indicates a drop of more than 300 

percent. Similarly, the unsubsidized cost of solar PV has dropped from $323-$395 per MWh to $31-

$42 per MWh in the same period. This indicates a much larger drop of around 940 percent. A report 

published by the World Bank, titled, Variable Renewable Energy Integration and Planning Study in Pakistan 

suggests that the substantial potential of solar and wind generation in Pakistan could save about 

USD 2-6 billion by keeping its CO2 emissions close to 50 Gt by maximally using its Renewable 

Energy (RE) potential and by avoiding external costs of CO2 emissions of planned coal-based power 

plants over the next twenty years.  

In addition, the global employment in the renewable energy sector has increased to 11.5 million 

(2020) with an annual increase of around 4.5 percent. Average employment factor (jobs per MW 

over life of facility) is highest for solar PV (6.96-11.01) as compared to other conventional sources. 

The evidence provides a clear picture of benefits of shifting to a resilient and low-carbon economy 

in boosting prosperity of the country, being a net driver of job creation. However, the pace could be 

slow due to financial, technological, and social hurdles, and would be challenges in fossil fuel-reliant 

economies like Pakistan. 
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Furthermore, the analysis suggests that the climate and energy policies of Pakistan emerge through a 

complex interplay of diverse roles of actors with specific objectives and means of implementing 

policies. Pakistan’s recent focus on the indigenous carries a major concentration on the development 

of coal and increased share in the main source of electricity generation. The power sector suffers 

from institutional and structural disconnections and fragmentation in the priority of issues, ignoring 

the holistic view and focus only on the power sector. For instance, the development of coal in has 

observed a two-dimensional debate among various stakeholders in Pakistan where some admire its 

critical role to enhance energy security and economic advantages while the others advocate the 

adverse impact this coal will have on future supply pathways and its potential of financing locking in 

the long term. As per the initial draft of proposed Indicative Generation Capacity Expansion Plan 

(IGCEP 2047), by 2047, the country is expected to add 26,894 MW of power generation capacity 

only through the local coal. This is around 27.7 percent of the total capacity additions from 2030-47. 

With the current planning with only 12 percent share of renewables in the energy mix by 12 percent, 

the targets of ARE 2019 and international acclaims of climate commitments seem to be disregarded 

and limiting the potential investments of wind and solar, along with the credibility of the recent 

policies.  

Lack of planning and policy mismatch between different departments requires a structured 

stakeholder involvement and the provinces must come up with power planning development studies 

for evidence-based policymaking and overcoming the barriers of renewable energy growth in the 

country.  

An integrated energy plan considering investments in generation, transmission and distribution, and 

energy efficiency should set up priorities for technology and scale of renewable energy projects. This 

would help to ensure a more sound and effective competitive bidding for these projects. It would 

assist policy makers at all levels to evaluate costs of both demand and supply under a given set of 

economical, technological, and environmental constraints. 

Wind turbines and solar electrification provide an economically feasible option for overcoming 

issues of scattered population using on-grid and off-grid solutions and paying greater attention to 

rural communities and production sectors. It provides significant prospects for improving energy 

access and electrification in scattered and rural communities. 

The private sector, industries and business sectors represent the next frontiers in the transformation 

of the energy system and a transition towards low-carbon development solutions and 

decarbonization of the energy sector. Through public-private partnerships (PPPs), the government 

needs to focus on encouraging the private sector in renewable energy grids investments, which 

would help the government in overcoming their financial constraints. Also, it is significant to 

streamline the net metering system introduced by the regulatory authority and develop a 

comprehensive distributed power generation plan. Also, the private sector should incorporate the 

full range of environmental, social and governance (ESG) dimensions of responsible investment as 

an investment strategy to tackle the growing threat of climate change for an inclusive economic 

growth of the country. In addition, carbon trading and green trade policy schemes will also enable 

the industrial sector to move towards green energy solutions and products. 



x 
 

The potential clean energy pathway would require a “just” transition as an important principle, 

involving a process that equally contributes to job creation, social justice, and fair transition of 

workers, enterprises, and communities on an equal footing. Experts suggest that these low-carbon 

energy transitions could be supported and accelerated by climate change policies in addition to their 

main intention of minimizing the negative impacts and maximizing opportunities. Climate risk 

accounting, climate disclosure policies and mechanism land use rights, relocation and reclamation 

policies, pollution laws and liabilities, can strengthen social dialogue mechanisms, tripartism, and 

building the capacity of institutions to enforce transitional laws and ensure proper communication. 

The resulting green jobs can set and promote standards and fundamental rights at work, create 

greater opportunities for women and men to decent employment and income and enhance coverage 

and effectiveness of social protection.  

The way forward for Pakistan will demand rapid transition towards decarbonization, decentralization 

and digitalization of energy production, supply and consumption. This must include: i) prioritized 

actions for renewables, such as least-cost generation plan, RE trackers and zoning, developing mini 

and micro grids, ii) technology transfer programs and skill development through soliciting 

investments in local RE equipment to reduce the costs, iii) creating jobs and employment, iv) 

efficient buildings and green infrastructures for responsible investments, v) clean cooking solutions 

and regional cooperation to be able to meet the national and international targets of Pakistan 
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1. Chapter 1: Background and Introduction 
Planning of energy systems is extremely significant to devise and evaluate long-term future energy 

strategies. Pakistan is an economically poor country with a gross GDP per capita of only $1186 in 

2020, and approximately 58 million population still in the dark [1]. The energy demand in recent 

years has increased due to limited but considerable industrial development, urbanization, and 

population growth.  

The need for capacity additions in the power sector raised concerns of greenhouse gas (GHG) 

emissions even on a global scale. While efficiently using the energy resources and increasing 

renewable energy, the electricity consumption is expected to increase from 19 percent in 2018 to 28 

percent in 2040 [2]. Even globally, US Energy Information Administration (EIA) has estimated 

nearly a 50 percent increase in global energy consumption by 2050 while 64 percent of global 

electricity was still being produced from fossil fuels in 2019 [3].  

Secondly, despite an evident shift of energy systems and a vast potential of renewable resources, 

Pakistan is still relying on thermal resources for fulfilling almost 70 percent of its energy needs. 

Now, as of today, Pakistan is not a comparatively large emitter of CO2 (with per capita emission of 

1.13 metric tons in 2019) like India or China (with per capital emissions of 1.91 and 6.86 metric tons 

respectively). However, the GHG emissions from this power sector are expected to increase further, 

depending on the types of investment the country makes. This will not only put Pakistan away from 

its nationally determined contributions (NDCs) commitment, it will also deviate it away from the 

global path to mitigate the climate efforts [4]. The ever-growing consumption of fossil fuels in 

energy conversions and industrial development is resulting in global warming, and is causing drastic 

climate conditions in the form of heatwaves, glacial melts, and flash floods.  

In terms of energy investments, around 88 percent out of the total annual oil consumption in 

Pakistan is catered through foreign imports [5]. As per the IMF, Pakistan’s import bill for 2017-18 

was $14.6 billion, which in 2019-20 reached to around $17 billion [6]. Depreciation of Pakistani 

rupee further added to the burden of high import bills. This burden then couples with electricity 

shortage, collection deficit, and persuasive circular debts to appear as a problematic economic 

situation of Pakistan. As per NEPRA’s 2018-19 performance evaluation report, DISCOs of the 

country experienced an average loss of around PKR 213.5 billion to the national exchequer due to 

T&D losses and less recoveries [7]. The circular debt of Pakistan has now risen above PKR 2.35 

trillion, which is almost two times larger than the value 2.5 years ago. Without any “surgical action” 

this value might reach PKR 4.7 trillion by 2023 [8]. Recently, in March 2021, the federal cabinet of 

Pakistan announced the approval for increasing the power tariffs by a minimum of PKR 5.65 per 

unit till October [9]. Along with economic impacts, Pakistan is also off track to meet its 

electrification goal, and almost 58 million people have to live without access to clean energy. The 

electrification rate is slow even if compared to the neighboring country Bangladesh (where the 

current electrification is around 95 percent) [10]. 

The rising energy demand is undoubtedly accompanied by the development issues and the energy 

security, its relationship with the environment, and its social prospects are the key international 

agendas [11]. Global climate risk index has listed Pakistan as the 7th most affected country due to 

climate change. This has caused serious climate hazards that have resulted in a loss of around $3.8 
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billion (from 1997-2018) [12]. Although Pakistan emits a very small amount of carbon emissions (0.6 

percent of total world emissions), the increase experienced in recent years is troubling.  

As per INDC, emissions of Pakistan’s energy sector in 2015 were 185.97 metric tons of CO2 

equivalent, but based on the expected growth, emissions from this sector by 2030 would increase to 

898 Mt CO2 equivalent [13]. The commitment of Pakistan in Paris was to reduce these emissions by 

20 percent till 2030. Hence, Pakistan is going way-off meeting its NDC targets, and hence the 

country requires changes in strategy and financing.  

Pakistan’s energy sector was also hit due to the global pandemic (Covid-19) [14]. Further, in 2020, 

the oil market crashed due to some geopolitical reasons and the significant drop in demand due to 

imposed lockdowns across the world. Despite being an importer, Pakistan could not capitalize on 

that situation, and the country faced significant oil crisis and rise in the circular debt.  

Due to insignificant demand, the oil marketing companies (OMC) and the gas sector faced an 

economic loss of around PKR 51 billion [15]. Revenue collection fell by around 47 percent in March 

2020, resulting in a very low revenue collection, thus drastically affecting the economy. 

To ensure a sustained growth of this sector, environment and economics of energy infrastructure are 

critical to analyze since they are linked with the development concerns like SDGs and climate 

change measures. Thus, most of the countries are now moving towards indigenous, cheaper, and 

more environmentally sustainable energy sources. However, effective designing of policies requires 

determining a relationship between energy/economic indicators and long-term elasticities.  

 

1.1. Scope and Objectives 

This study revolves around developing an inclusive strategy for clean energy needs to have specific 
policy solutions that can be considered by the policymakers, which may elicit a shift towards 
Renewable Energy (RE) more proactively. It aims to develop an inclusive evidence-based framework 
to guide the future energy policy, based on how to use and manage our energy resources in socially 
equitable, environmentally sustainable, and economically viable ways.  
Through an extensive literature review, public-private dialogues, focus-group discussions, and 
interviews with key stakeholders, this study aims to achieve the following objectives: 

• Identify the major factors behind Pakistan’s stumbling energy structure and how current 
policies and international agreements will shape the future ENE-ECO-ENV (3Es) outlook 
of the country. 

• To highlight the environmental impacts of coal power and its comparison with a green-
energy future scenario of developed and developing countries. 

• To analyze how a renewable energy transition can be made into the current energy system of 
Pakistan and what would be the impact of cost and environment on future supply pathways. 

• To analyze the impact of Covid-19 on future energy investments in Pakistan and its short- 
and long-term impacts on energy demand and supply. 

 
The next section of this study describes how the energy sector of Pakistan has evolved over the 

years with the major focus on policy and transitional framework. Further, it reports how the 

previous pathways have resulted in serious economic and environmental threats to the energy 

security. Chapter 3 of the study describes the energy transition pathways as depicted by the 

developed countries and how Pakistan’s NDCs can help to achieve them. The major focus is on 

CPEC as it the defining project for structuring the energy sector of Pakistan. Chapter 4 then 
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describes the methodology and framework this study has adopted while chapter 5 lists down the 

major results and key takeaways of the study. 
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2. Chapter 2: Pakistan Energy and the Power sector 
 

2.1 Energy and Power Policies: Historical perspective 

When Pakistan achieved its independence in 1947, the power sector had a generation capacity of 

around 60 MW only. The situation gradually improved and the power sector gained momentum 

after 1970. However, resulting from the unaccounted increase in energy demand, the situation 

started worsening after the 1990s and then the demand increased significantly beyond the generation 

capacity. The 1994 power policy was designed to overcome the electricity crisis and therefore, 13000 

MW of electricity was added through independent power producers. Although it bridged the gap 

between generation and demand, the existing power T&D sector was not capable of evacuating the 

whole capacity. This coupled with high forecasted demand, currently the power sector of Pakistan  

has a surplus capacity [16], [17]. Table 1 describes the various energy and power policies of Pakistan. 

Power sector governance in Pakistan is based on four tiers. Under the 18th constitutional 

amendment, the policy and regulatory powers are shared by federal and provincial governments. 

Figure 1 shows the system of power governance in Pakistan. 
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Figure 1 Power Sector Governance in Pakistan 

Pakistan’s energy sector has gone through an electric power shortfall, causing blackouts for more 

than a decade. These blackouts have led to the shutdown of various factories and industries, leading 

to limited production and worsened unemployment. Even in FY 2019-20, the power sector 

experienced 2321 planned and 491 forced power outages [18]. Research studies indicate that 

inadequate power plant maintenance led to de-rated plant capacities, misuse of subsidies in tariffs, 

and incorrect forecasting are the primary reasons for electricity crisis in Pakistan [19]. Apart from 

electricity shortage: high tariffs, circular debt, and major transmission & distribution losses factor in 

the power sector crisis, whereas the root of the problem lies in failed energy policies and poor 

governance. As of June 2020, the power generation capacity of Pakistan was 38,719 MW with 19,621 

MW coming from the public sector while 19,098 MW coming from private sector. The total 
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generation in the country during the same period was 134,754 GWh with 73,550 GWh coming from 

the public sector power plants and 61,194 MW coming from the private sector power plants [18]. 

The generation mix from plants connected with NTDC is 31.9 percent hydro, 56.1 percent thermal, 

7.9 percent nuclear, and 3.3 percent renewables (wind, solar, and biomass).  

Table 1 Energy and Power Policies of Pakistan 

Table 1 Energy and Power policies of Pakistan [20]–[24] [25] 

Policy Objectives 

Power policy 1994 To achieve energy conservation and enhance electricity 
generation of 13,000 MW through Independent Power 
Producers (IPPs) 

Hydropower policy 1995 Seek proposals for power generation based on indigenous 
resources primarily based on hydropower technology 

Power policy 1998 Amendment of 1994 power policy which aimed to follow 
tariffs based on open bids from parties and denominated in 
Pakistani Rupee 

Policy for power generation 2002 Aimed to promote private, public-private, and public sector 
projects in the power generation sector. 

ARE policy 2006 Encouraged electricity generation plants such as small 
hydropower, wind energy, solar and biofuel-based 
technologies. Exempted duties and taxes for machinery of 
projects and IPPs allowed to raise local and foreign finance 
together. 

National energy policy 2010–2012 A Short-lived policy focused energy conservation, rental 
power plants, and rehabilitation of existing public sector 
power plants to cater energy needs of the country 

National power policy 2013 Proposed capacity additions, promoted energy conservation, 
and envisaged upfront tariff and competitive bidding to 
lower electricity costs 

Power generation policy 2015 Aimed to increase electricity generation at least cost, 
utilization of indigenous resources and exploitation of 
hydropower sites 

ARE policy 2019 Aims to create a conducive environment for the sustainable 
growth of ARE sector and a set target of at least 30% 
renewable energy generation by year 2030 and 30 percent 
share of hydro in power generation mix by 2030. 

 

2.2 Prospects and challenges of Pakistan’s energy sector 

2.2.1 Demand-Supply gap scenarios 

Pakistan is a developing and populous country. Its per capita energy consumption is low compared 

to the rest of the world. The average per person energy consumption is 1/20th of the developed 

world, 1/9th of the OECD countries, 1/5th of the global average and less than half of the 

underdeveloped countries [26]. According to the Asian Development Bank (ADB), the availability 
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of energy is considered an underlying factor behind the low level of consumption. The overall 

energy consumption in Pakistan has increased in recent decades, like many developing economies, 

and is expected to follow the same trend [27]. In the past, the gap between electricity demand and 

supply has stretched with the shortfall reaching 4500 MW in 2010, 6620 MW in 2012 and remained 

over 5200 MW in 2013, which, on average, constitutes over 50 percent of the country's total 

generating capacity of that time [28]. The total installed capacity for 2014–15 was 23,928 MW 

whereas, during the peak periods, the demand was expected to be around 23,242 MW. Now 

although in many scenario the generation capability matches with the demand but due to poor 

evacuation capability, the actual generation capacity has mostly remained lower than the installed 

capacity. The gap between demand and supply is met by blackouts at times and the country plunges 

into darkness for over 12–14 hours in cities and around 18 hours in villages [29]. Figure 2 shows the 

historic gap of demand and generation capability of Pakistan along with additions and peak demand 

taken from a recent study conducted by LUMS Energy Institute[30] 

 

Figure 2 Demand Supply balance and generation additions in power mix [30] 

The deficiency of electricity led to the industry’s destruction.. Although the government is currently 

trying to shift industries from captive plants to national grid the situation of high line losses and 

expensive power situation has forced industrialists and agriculturalists to opt for alternative means of 

electricity generation [31]. Expensive electricity contributes to the higher prices of final product or 

services. This, consequently, impacts businesses’ ability to compete in the local as well as 

international market. Many of the businesses were not able to recover from this and eventually had 

to shut their operations down [32]. The disproportion between the energy sector receipts and 

payments has added 5-6 percent of the GDP in the fiscal deficit in the past [33].  

As mentioned earlier, the demand of electricity has increased in recent decades and is likely to 

intensify in the foreseeable future. The rapid urbanization, expansion in the agricultural and services 

sector, use of modern appliances, little or no awareness about energy conservation or efficiencies, 

projected rise in population and the government's commitment to extend electricity to the remaining 

parts of the country are some factors that will cause the demand to escalate [11]. 

2.2.2. Power sector losses and financial threats 

As previously mentioned, Pakistan is already facing a circular debt of around 2.15 trillion (2020). 

Further, transmission and distribution (T&D) losses due to poor maintenance of outdated grid 

infrastructure, faulty meters, inaccurate billings, and limited DISCOs recoveries are the primary 
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reasons in escalating the circular debt that poses a serious challenge to Pakistan’s economy. Capacity 

payments are constantly increasing with a net total value of around PKR 900 billion that is further 

expected to reach PKR 1.5 trillion by 2023 [34]. Figure 3 represents the distribution of these 

sources. 

 

Figure 3 Share of Capacity payments of different power plants 

The current proposition of 60,000 MW capacity addition requires an annual investment of USD 8-9 

billion, which shows that Pakistan’s energy sector would likely expend 2  percent of its overall 

investment capacity. The IPPC has raised concerns over government efforts to tackle the rapidly 

growing circular debt. Power purchase agreements of the IPPs with the government are thought of 

as too costly with high feed-in tariffs, especially for renewables [10]. As of 2020, there are 10 

DISCOs in Pakistan for supplying power in their respective areas. The combined recovery of all 

DISCOs for the year 2020 were around 88.7 percent which is almost 1.5 percent lower than the 

value of the previous year. Transmission and distribution losses of most DISCOs have also 

increased in the previous year [18]. As per the performance evaluation report of NEPRA 2019-20, 

DISCOs contributed to an annual loss of around PKR 59 billion due to their inefficiencies, and 

PKR 160 billion due to recoveries [35]. Table 2 and Table 3 show the T&D losses and recovery 

positions of different DISCOs. 

Box 1: Government negotiations with Independent Power Producers for purchase 
agreements 2020-21 
 
In the first quarter of 2020, the government of Pakistan announced that it has renegotiated the 
power tariffs situation with the IPPs to control the circular debt and reduce the cost of electricity. 
However, these negotiations and the proposed changes in the previously agreed terms were not 
warmly welcomed by the IPPs. The reasons put forward by the government for signing new 
MoUs were: 

• The previous government (due to some bureaucratic reasons) signed agreements with 
IPPs that were too costly.  
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• Prices should not have been indexed with dollars since it leads to higher tariffs with 
devaluation in currency. 

• Some IPPs were charging more than what was mentioned in the power policy, thus 
leading to additional payments of 53 billions 

Now to sign new MoUs, the government formed a commission to negotiate with IPPs with the 
assistance of MoP. The objective of these negotiations was to make amendments in certain points 
without disturbing the sovereign agreement. NEPRA was then tasked to determine the profit of 
these IPPs. However, the process to convert these MoUs into proper agreements had several 
hurdles and limitations which some serious political issues emerged and many were unhappy with 
them. The IPPs were blamed even by some senators for their excess profits and non-justifiable 
terms.  
Among all these points, the most critical aspect was the issue of “excess payments” since the IPPs 
denied making any. The government came to the agreement by making allegations of trillions of 
wrong doings. However, under the MoUs, the whole matter was forwarded to NEPRA to decide 
whether the economic benefits by the IPPs were in accordance with the power policy 2002 or not. 
Again, the involvement of NEPRA was questioned by the IPPs that wanted it to be handled by 
experts headed by a supreme court judge.  
Finally, at the start of 2021, the government agreed to pay pending dues of the IPPs under a 
newly designed scheme where the IPPs will be paid their pending dues by December 2021 in 
three instalments (33 percent each). The IPPs, however, pointed out in the meeting that there was 
nothing in their agreement that NEPRA can check, and if the government insisted on this, the 
IPPs would move towards arbitration. The IPPs  noted that delayed payments by the government 
has already resulted in liquidity issues for the IPPs which have to make quarterly payments to the 
banks. Hence, many IPPs were not satisfied with the government’s plan for dues settlement and 
demanded that 50 percent of total dues should be upfront cash payments.  
Based on the above discussion, the new negotiated terms might not do any good on a long-term 
perspective. The only way where the government can mostly attract investors is a long-term 
agreement, whether it is energy or any other critical sector. No one will make an investment of 
million dollars under a precedent that a change in administration will result in change in critical 
terms of a contract. 

 

As per the World Bank reports, the total loss due to distortions in the power sector of Pakistan were 

around $17.7 billion [36]. Now despite a poor financial situation, Pakistan has somehow managed to 

attract investments, especially from CPEC where Pakistan has borrowed a large sum of money. 

These fundings arrived when Pakistan was already facing an account deficit and public external debt 

of around $105 billion as estimated by the IMF in 2019. In 2020, “the public and public guaranteed” 

debt is expected to be increased to $234 billion, and this weakening was a major financial challenge 

[10].  

Further, the debt due to defaulters is another concerning issue at hand. In FY-2019, the total 

receivables from these defaulters were around PKR 572 billion that has added to the already 

burdened economic sector. In a report released by the power division of Pakistan in 2019, the 

receivables in the last 18 months due to Covid have increased by around 27 percent [37].  
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Table 2 Recovery of billed amounts in DISCOs (2019-20) 

DISCO Domestic Commercial Industrial  Agricultural Overall 

PESCO 83.86 99.94 96.43 84.17 87.65 

TESCO 66.34 37.74 69.11 58.7 68.61 

IESCO 97.56 99.75 96.27 102.66 90.27 

GEPCO 98.75 100 95.83 99.55 94.36 

LESCO 98.26 98.64 93.88 86.09 94.48 

FESCO 99.05 99.8 95.94 97.36 94.18 

MEPCO 98.43 98.16 91.26 82.41 92.94 

HESCO 58.52 95.28 94.44 86.27 73.19 

SEPCO 35.67 98.2 86.26 68.69 56.54 

QESCO 46.93 94.34 93.3 11.79 49.25 

 

Table 3 Transmission and Distribution losses of DISCOs 

DISCO 
2019-20 (GWh) Losses (%) 

Purchased Sold Lost 2019-20 

PESCO 14213 8796 32.6 38.69 

TESCO 1693 1482 15.4 16.19 

IESCO 11672 10606 9.03 8.69 

GEPCO 10987 9887 10.23 9.51 

LESCO 23731 20449 13.77 12.40 

FESCO 14452 12925 10.57 9.62 

MEPCO 19006 15853 16.91 15.23 

HESCO 5743 4027 30.75 28.82 

SEPCO 4679 2963 37.9 36.27 

QESCO 6338 4916 23.08 26.68 

Overall Average 112514 91,904 17.95 20.21 

 

2.2.3 Vulnerability to Environment 

Pakistan inflicts a small contribution of around 0.6 percent to the overall global GHG emissions 

[38]. As of 2014, 45 million tons of CO2 equivalent GHG emissions are reported from the power 

sector alone. It is estimated that 65 percent of the total GHG emissions resulted from power 

generation sector have taken place from oil-based power plants, whereas 32 percent from the gas-

based power plants [39]. According to the latest capacity expansion plan by the NTDC [40], the goal 

is to add around 30,000 MW of coal power in the energy mix by the year 2040. This will not only 

increase generation capacity in the country but also release a great amount of emissions at the same 

time. The coal combustion is well known for its high emissions and vulnerability to air pollution and 

depends on the quality of coal and the technology used for power generation. Since Pakistan is 

already suffering from poor air quality, the use of thar coal with high sulfur content will further 

affect health with serious life hazards [15]. 

Despite severe environmental concerns, Pakistan is majorly relying on coal as the future’s major 

energy source. Under Vision 2030 [41], total installed capacity of coal will be 19910 MW that will 
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represent approximately 19 percent of the total power generation. In addition, Pakistan lacks a 

proper application platform of energy modeling and forecasting tools imperative for effective energy 

planning and related policy formulation. On the other hand, erroneous energy planning at the 

national level has led the country to an energy and economic crisis. 

The energy sector is the most critical driver of the global economy engine that supplies power to all 

sectors. Ensuring access to clean, affordable, and reliable energy for all is a pre-requisite for progress 

on many SDGs linked with health, education, environment, and sustainable cities. Based on both 

economic and environmental trends, a major energy transition phase has been observed in which 

many countries have tried to opt for most sustainable energy future. While the trend is largely 

advocated by moving away from fossil fuel and adoption of renewable energy resources, there are 

still some questions over the scale and timeline of such a transition, especially considering the fact 

that the world is now facing a major threat due to restriction posed by a global pandemic, i.e., 

Covid-19.  

Covid has taken a toll on the economy and we need a green and healthy recovery in assurance 

against future disasters; renewable energy must be at the heart of such recovery because it can 

revitalize the economy through jobs and energy security. Literature suggests that in a way forward, 

RE technologies must be at the center stage of rebuilding strategy as they are economical and 

technologically advance and socially acceptable. Clean energy transition is absolutely critical to 

reshape the exiting energy structure in Pakistan and shift it away from FF to zero carbon. Currently, 

Pakistan lags a great modernization framework. On the one hand, Pakistan has a surplus capacity 

while, on the other hand, the distribution capacity is lagging which hinders the power to be 

distributed to those areas where it is needed the most. Some areas under K-Electric still have a 

power deficit. Hence, it is important that we re-direct our investment towards areas where they are 

needed most through hard evidences. 
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3. Chapter 3: Energy Transition pathways and current focus of 

Pakistan 
3.1 Global trend in energy transition  

Due to the rising global GHG emissions and temperature, the countries are focusing on alternative 

energy sources so that their dependence on fossil fuels is eliminated and environmental impacts can 

be controlled. However, to accomplish this feat, the major challenge for each developing country 

was to promote new energy technologies in the presence of functional fossil-fuelled technologies. 

For this, different policies were introduced by different countries. For example, three schemes 

named feed-in tariffs, tradable green certificates and bidding processes were introduced in the 

European countries like Germany, Italy, Denmark, Spain, France, United Kingdom (UK), the 

Netherlands and Sweden. All these schemes are based on the same approach called quantity-based 

or price-based [42].  

As per the reports of International Energy Agency (IEA), the renewable energy capacity of the 

world is expected to increase by 50 percent till 2024 [43]. To achieve this goal, most countries have 

targeted a rapid shift from coal-based power [44]. Pressure is constantly increasing for power 

generators to retire the existing assets that are majorly contributing to CO2 emissions. Oil companies 

have started spending heavily on diversifying towards renewable and low carbon energy resources in 

response to concerns over climate change.  

The demand for renewables has very rapidly increased over the past few years driven by large-scale 

renewable purchases by the corporate sector which is further expected to grow after doubling the 

peak in 2019 [45]. Initiatives, such as by “RE 100 Coalition [46]” where 100 large companies have 

committed to source 100 percent of their energy through renewables and “Renewable Energy 

Buyers Alliance [47]” in which around 300 companies, including Google, Facebook, Walmart Inc, 

and General Motors Co. have participated. 

Renewables are, however, still a single aspect of energy transition. A mass introduction of electric 

vehicles infrastructure and energy storage technologies are driving the momentum with energy-

efficient technologies. On the one hand, where the cost of battery storage technologies is decreasing 

rapidly, the global adoption rate for electric vehicles is also expected to reach 10-12.5 percent by 

2025 [48].  

Global regulators to support renewable energy transition are also changing. Most of the European 

countries have taken a leading role in pushing for carbon-neutral economy through net zero GHG 

targets. Furthermore, developing and emerging economies led by China are also striving for ensuring 

sustainable energy by transitioning towards clean energy economy [49]. However, still, these 

regulatory measures are uneven and many countries are still looking towards growing emissions 

despite their international agreements.  

The upcoming section deals with various measures and policy implications adopted by different 

regions while making a shift towards clean energy: 

Europe:  

The European countries have evidently depicted serious commitments towards their climate goals. 

Renewables in the region accounted for 32 percent in 2018 and the CO2 emissions saw a significant 

drop as compared to 2017 levels [50]. Most countries experienced strong investments in renewables, 
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particularly in solar power and off-shore wind. The EU has also introduced a number of tools, such 

as the European Investment Bank (EIB), Emission Trading System (ETS) which has resulted in 

pushing carbon pricing to around 20 euros per tonne in 2019. Other investment programs, such as 

Horizon 2020 have also helped in developing a renewable support infrastructure (IBID).  

Along with supporting renewables, the EU countries have also shown commitments in phasing out 

coal from the energy mix. Out of the total installed capacity of around 140 GW, 70 GW is expected 

to be phased out by 2030. Coal generation in Germany (that was around 37 percent) will be phased 

out by 2038 while Poland (with around 80 percent coal based power) will require special incentives 

for supporting a structural change [51]. Germany and Spain have successfully implemented feed-in 

tariffs scheme to promote the use of renewable energy sources for electricity generation [52]. If we 

compare German and Spanish incentive schemes, we see that German scheme offers more security 

to the investors than the Spanish system. The key incentives of the German scheme are (1) it offers 

a high-level fixed tariff for 20 years through an agreement and (2) robust economic sponsorship 

programs. On the other hand, Spanish scheme offers (1) a stable tariff for one year and (2) offer to 

purchase the generate green project along with a choice of extension. Greece also uses feed-in tariffs 

scheme and offers contracts to buy electricity for 10 years with a choice of extension but boost in 

installation capacity is very small due to unavailability of a favorable infrastructure (ibid). In case of 

the Netherlands, it provides tax advantages but there is no guarantee of security. The scheme to 

deploy renewables is the same but its version is a bit different which creates difference in the 

adoption of technology by investors. Also, the availability of a favorable infrastructure supports 

implementation of the policy.  

China: In 2018, China used around 1.9 billion tons of coal which is 50 percent of the global coal 

use. Due to such high consumption, China was responsible for around 28 percent of global CO2 

emissions that are more than emissions from the EU and US combined [53]. Over the past 20 years, 

the oil demand of countries has also tripled. However, despite a very high self dependence on fossil 

fuels, China has also made significant strives for renewable energy as well. Solar manufacturing in 

China accounts to almost 60 percent of the global solar PV manufacturing [54]. In 2018, China was 

also the leading wind equipment manufacturer for both off-shore and on-shore wind technologies 

where it captured almost half of the global market (IBID). Collectively, China invested around $44 

billion for clean projects only in 2018 and is expected to built 40 percent of world wind capacity by 

the end of 2021 [55]. Apart from promoting green, grid investments over long distant voltage lines 

in China have been a critical factor for curtailing China’s power sector issues. The country is also 

aiming for a global super grid called, “Global Energy Interconnection (GEI)” that links different 

continents with transmission cables [56].  

Along with different policy pathways mentioned in the literature presented above, research studies 

[57]–[60] further indicate that setting energy efficiency targets has been the most recommended 

strategy for building energy saving based on currently available technologies. Moreover, building 

“energy performance certification schemes” should also be enhanced for paving the way for net zero 

buildings and smart cities. 

3.2 Energy Transition in Pakistan: Current Focus and Prospects of Renewables Energy 

Although there have been investments on the main transmission lines, the supply side has always 

been the major focus of investments in Pakistan. Even having surplus capacity at the moment, a 

majority of upcoming policies and international agreements are focussed on increasing the capacity 
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of generation. The upcoming sub-section describes the focus of Pakistan’s energy sector and the 

international agreements linked to the energy and climate sector. 

3.2.1. International Agreements and regional commitments 

Pakistan in Paris Agreement 

Pakistan is among the nearly 200 countries to sign the Paris Agreement of 2015 [61]. The goal of this 

agreement is to help reduce the overall greenhouse emissions and limit the global rise in temperature 

between 1.5-2oC. As part of the international climate policy regime, Pakistan has submitted its first 

Intended Nationally Determined Contributions (PAK-INDC) in 2016 to highlight the commitment 

while addressing the challenges associated with the climate change [13]. According to the submitted 

INDC, the GHG emissions of Pakistan are projected to be 1603 MT CO2-equivalent in the year 

2030. Pak-INDC derives its strength from Pakistan’s Vision 2025, a major policy document which 

provides a roadmap for national development until the year 2025. Vision 2025 sets the target rate of 

economic growth to be, on average, 7 percent until the year 2025 and well above that level for 

subsequent years. The climate goal of Pakistan under this agreement states that Pakistan will reduce 

20 percent emissions from the projected emissions by 2030. However, this reduction would require 

around $40 billion at the current price. So during this period, the adaptation needs of Pakistan range 

between $7 to $14 billion/annum (IBID). .  

Central Asia-South Asia power project 

 CASA-1000 is a $1.16 billion project that is to be completed in 2023. It will allow an export of 

surplus hydro-electricity from Kyrgyzstan and Tajikistan to Afghanistan and Pakistan [62]. The 

electricity export is valued at 1300 MW during summer from hydro-power. 300 MW is allotted to 

Afghanistan while 1000 MW is reserved for Pakistan. Apart from electricity supply, the project also 

includes construction of HVDC converter stations.  

Pakistan-Iran Gas Pipeline Project 

Also known as Peace Pipeline, it is a $7 billion project which is considered as an energy lifeline 

project for Pakistan. Both financially and geographically, it is considered as the most viable option 

for fulfilling energy needs of the country and is considered sustainable in terms of sufficient gas 

reserves. Initially, the capacity of the pipeline was to be 22 billion cubic meters of natural gas per 

year. However, it was raised to 55 billion cubic meters. Still, this is the maximum capacity. As a 

bilateral project between Iran and Pakistan, it will only carry 8.7 billion cubic meters of gas per year. 

However, after initial commitments, this project significantly lacks and in September 2019 the Inter 

state gas system drafted a new agreement for constructing this pipeline which is now expected to be 

completed by 2024 [63]. 

Turkmenistan-Afghanistan-Pakistan Gas pipeline project 

Trans-Afghanistan pipeline project is our second most important project for the import of natural 

gas. This was developed with some involvement of the Asian Development Bank. This pipeline will 

work at a pressure of 10,000 kPa and the pipeline is expected to be 1814 km long and 56 inches in 

diameter. The project also include supplies to India. From a total of 33 billion cubic meters, 5 billion 

will be supplied to Afghanistan whereas 14 billion will be supplied to both Pakistan and India. The 

expected completion date of TAPI project is 2021 [64]. 
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Pakistan-Qatar Long-term LNG contract 

In 2016, Pakistan and Qatar signed a multi-billion dollar deal for Liquified Natural Gas (LNG) 

import in Pakistan for 15 years. Currently, Qatar has now emerged as a front-runner for a long-term 

supply of LNG to meet Pakistan’s domestic requirements. Qatar’s agreement promises an export of 

3.75 million tons of LNG each year to Pakistan. Now Pakistan is also looking for a long-term plan 

for the 2nd LNG terminal that will receive about 600 mmcfd of natural gas per day. In 2021, 

Pakistan and Qatar have signed another long-term LNG supply contract for an additional 200 

million cubic feet a day (MMCFD) at around 31 percent lower rate than the 2015 contract for 500 

MMCFD [65]. 

Pakistan’s Commitment to Sustainable Energy for all (SE4All) 

Pakistan is among the 120 countries that showed commitment to the United Nation’s initiative to 

provide sustainable energy to all. The major goals of the project are to provide universal access, 

increasing the energy efficiency by two-folds and doubling the share of renewables by 2030. These 

goals are now also aligned with the Pakistan Vision 2025 and Power Policy 2015. 

China Pakistan Economic Corridor (CPEC) 

As of 2020, the current value of CPEC projects is valued at USD 62 billion [66]. The primary 

objective of CPEC is to upgrade Pakistan’s infrastructure and strengthen its economy by 

constructing transportation networks, energy projects, and special economic zones. Recognizing the 

growing energy needs of Pakistan, and to overcome the existing deficits, CPEC has allocated a major 

proportion of its funds to energy generation and transmission.  

 

3.2.2. National Energy Sector Development Plans 

Access to electricity is evidently cumbersome for a majority of Pakistan’s population that belongs to 

rural areas due to lack of a proper electricity distribution infrastructure. Attempts to diminish 

dependence on fossil-fuel through escalating the percentage of renewable energy in the energy 

supply frameworks have met with little achievement so far. Imported fossil fuels are Pakistan’s main 

source to meet the energy deficiency. A process has been initiated to move towards renewable 

options and the overall mechanism is still in developing phase.  

Although various energy policies were implemented since 1985 that stressed the need for employing 

renewable energy resources, none provided a framework for the implementation of such projects. 

However, to overcome this gap, various plans and policy frameworks have been drafted and 

introduced so far to increase the renewable energy share in Pakistan’s overall energy mix. Following 

is the brief overview of some of the renewable energy-related plans and policies: 

The 2006 Policy for Development of Renewable Energy for Power Generation  

It was Pakistan’s first energy policy aimed specifically at the promotion of renewable energy power 

projects. The goal under this policy was for RETs to provide 10 percent of Pakistan’s energy supply 

mix by 2015. The policy focuses on solar energy, wind energy and small-scale hydro power projects 

[28]. The 2006 Policy for Development of Renewable Energy for Power Generation presents several 

valuable initiatives which support the development of RETs in Pakistan, including: Increase the 

deployment of renewable energy technologies (thereby diversifying the energy supply mix and 

increasing energy security), promote private sector investment in RETs through incentives and by 

developing renewable energy markets, develop measures to mobilize financing, facilitate the 
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development of a domestic RET manufacturing industry (thereby lowering costs, improving service, 

generating employment and improving local technical skills), increase per capita energy consumption 

and social welfare, especially in remote and rural areas where poverty can be alleviated and the 

burden on women collecting biomass fuel can be reduced.  

The instituted policy sparked up a major attraction in renewable power generation in the early two 

years and resulted in the upcoming policies and plans that provided a much diverse and dynamic 

framework for the implementation of renewable energy technologies. 

Alternate and Renewable Energy Policy 2019 

The Alternate and Renewable energy (ARE) policy 2019 [67] is the recent policy, formulated 

to create a conductive environment for renewable energy growth in the power sector. The policy 

envisages to have 20 percent of the total generation capacity from renewable energy technologies by 

2025 and 30 percent by 2030 and covers all renewable energy sources, such as solar, wind, biomass, 

geothermal, waste to energy, hydrogen technology, and hybrid of any renewable energy technology. 

Further, the policy also aims to increasing the share of hydro power in the power generation mix to 

be 30 percent by 2030. So, as per the plans, Pakistan will be able to generate around 60 percent of its 

total energy from renewables. Moreover, the policy aims to lower the average price basket of tariff 

by allowing a competitive bidding for new projects whereas all taxes and duties are waived for the 

import of machinery required for renewable energy projects. 

Indicative Generation Capacity Expansion Plan (IGCEP) 2047 and 2030 

It is another comprehensive study presented by the NTDC, which presents the future electricity 

demand forecast and a future capacity expansion plan from the year 2018 till 2040. The demand 

forecast is presented under three growth rate scenarios. The future energy demand under the normal 

scenario with 5.5 percent growth rate is forecasted at 457,939 GWh in year 2040. The plan proposes 

the addition of 79,448 MW of capacity by the end of study period and the total installed capacity is 

aimed at 98,091 MW after considering retirements into account by 2040. The proposed energy mix 

is shown in figure 4.  

The capacity expansion plan was however revised by NTDC and the new version was launched in 

June 2021. However, this version also experienced a significant constructive criticism since the share 

of renewables till 2030 was only 12% and a large share was occupied by committed projects. 
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Figure 4 IGCEP Energy Mix in 2040 

 

National Electricity Policy 2020 [68] 

In case of inconsistencies, the draft national electricity policy will prevail over the previous power 

policy 2015 while the remaining directives are the same. This policy aims to bring an optimal 

development of electricity generation, transmission, and distribution while bringing an end to 

expensive imported fuels. The six guiding principles of this policy include: bringing efficiency, 

competition, economic viability and transparency, and most importantly the environmental stability. 

Competitive Trading Bilateral Contract Market (CTBCM) Model 

NEPRA has recently approved this model submitted by CPPA-G to transition from a one-buyer 

electricity market to a multi-buyer model. The plan is expected to come in action by mid 2020. 

Currently, Pakistan is operating on a singe-buyer model where only power purchasing unit is CPPA-

G, a government owned entity. Now although this protects the power companies from commercial 

risks, it comes at a cost for electricity consumers and the government. A multi-buyer model will 

assist the government to transition towards a competitive market for increasing operation efficiency 

and decreasing the price of electricity to the consumers [69].  

Pakistan’s Electric Vehicle Policy 2020-2025 

Under this policy, Pakistan is looking for a robust EV market with a 30 percent and 90 percent share 

in passenger vehicles and heavy duty trucks by 2030 and 2040 respectively [70]. The basis behind 

this policy was to divert emissions from the main cities and, more importantly, reduce the annual oil 

imports of Pakistan which currently accounts for around $13 billion (IBID). 

 The energy sector of Pakistan can achieve a sustainable outlook if the country can build upon its 

international agreements. However, still considering the financial constraints and a very limited fiscal 

space, some of these targets appear to be too ambitious and can have a worse cost of inaction. Some 
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of these targets are not in line with each other which significantly questions the mismatch between 

various government departments and their policies. 

3.2.3. Challenges of Renewable Energy Sector and a Sustainable Green Outlook of Pakistan 

The renewable energy policy has positive characteristics but there’s a question mark about its 

framework activities that have not been sufficient to fuel huge development in the renewable sector 

of Pakistan. This is the direct outcome of renewable energy policy’s inability to successfully handle a 

few important matters, while these issues have been recognized in policy framework as well. The 

scale of renewable energy system also poses different challenges. The challenges related to renewable 

energy scheme for both small and large-scale units are described below: 

Outdated Grid Infrastructure and T&D losses 

The government has taken a big and challenging initiative of making renewable energy but, 

currently, Pakistan’s national grid is not in a good shape.. It has not been revamped technologically 

where it can absorb renewable energy in a better way due to its variability and intermittency. Due to 

high grid losses, a major portion of the industrial state of Pakistan is on captive units. Further, due 

to a fragile distribution system, Pakistan has suffered nation-wide power blackouts with severe 

implications. Scaling up variable RE generation requires grid expansion and upgrades so that power 

systems can access high-quality solar and wind resources, which are often remote from the existing 

transmission networks. Now technically there is no limit on how much variability a power system 

can handle because technological fixes exist for voltage and frequency but everything comes at a 

cost and in Pakistan the investments in T&D sector are highly overshadowed by investments in the 

power generation sector.  

Baseload Power 

An accelerating RE penetration in Pakistan has always been hindered by the concept of base load 

power which demands that plant should be able to run for months without needing to be taken 

down for maintenance. Economics for such plants suggest that the fuel cost should be low with 

abundant availability and, hence, indigenous coal appears to be the suitable choice. Without an 

effective energy storage system in place, it is difficult to rely only upon renewables to meet constant 

electricity needs, especially for large-scale systems. 

Cost of Energy Addition Network 

Economic competitiveness of RE sources with conventional electricity generators seems one of the 

basic reasons in its modest growth in the country. Although the cost of renewables has decreased 

remarkably in the past decade, the energy sector of Pakistan is structured in a way that costs are 

always rising and due to an energy addition network, it is always adding to the supply chains, 

logistics, and other equipment. This has an additional cost, and the increasing capacity payments are 

the subsequent results of this system implantation in Pakistan. The Covid pandemic has further 

dried the financial reserves of the country. The economic stimulus of Pakistan was around 1.2 

trillion. Despite being less than the expected value, the stimulus was also not aligned with the green 

recovery. 

Data Unavailability 

For wind and solar PV power projects, on ground data of one year at the minimum is required. However, 

limited feasibility studies have been carried out for project implementations. Around 40+ wind masts are 

installed in Pakistan for data generation. Similarly, although the World Bank studies have identified the 
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theoretical as well as technical potential of solar and wind on different sites, the ground realities quickly 

change with the passage of time  and externalities have to be accounted for. Further, lack of information 

exists about obtaining technical data related to renewable technology which is becoming a major hindrance in 

developing renewable energy projects. 

Low Market Penetration 

The market grip and penetration rate of RETs is comparatively low compared to other conventional 

technologies. The reason behind this slow progress is the general public awareness and its wrongly 

interpreted economic competition with conventional electricity generators. Another reason behind 

the impeding growth of RET is the absence of developed infrastructure as the need of electricity in 

country’s undeveloped area is much lower because of the absence of planned structure of 

transmission lines. 

Lack of Policy Support and Coordination 

Limited awareness campaigns should be launched for educating the society regarding the benefits of 

renewable technology, for people living in distant and far-off places [71]. 

There’s a limited organizational cooperation, mutual communication and participation between 

various government institutes, organizations, ministries and creditors and limited incentives and 

regulatory structure to involve local industry involvement. The import bill on solar panels has 

instead increased recently. There are cumbersome processes and lack of cooperation from the 

government agencies for awarding license and net-metering installation. There’s also bsence of both 

skilled workforce and technical training facilities for the installation, commissioning, and proper 

maintenance of renewable projects. Technology transfer mechanisms/policies are not nationally 

supported, and academic/R&D institutes are not technically equipped with testing and certification 

labs. 
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4. Chapter 4: Conceptual Framework and Methodology 

4.1. Conceptual Framework 

The objectives of the project focus on developing an inclusive strategy for clean energy needs to 

have specific policy solutions that can be considered by the policymakers which may elicit a shift 

towards renewable energy (RE) more proactively. Through both qualitative and quantitative analysis, 

the idea is successful sending the message across through stakeholder consultations by engaging 

Pakistani decision makers from the energy sector as well as Chinese leadership and investors in 

order to have fruitful discussions and policy dialogues on the risks of coal investments and shift to 

renewable energy technologies. Figure 5 provides a general framework of the study used for 

conducting the quantitative analysis that uses excel-based models, literature data and analytical tools 

for different sectors and sub-sectors. 
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Figure 5 Framework of the Study 

 

Considering the importance of evidence-based policy making which guides the policy makers to 

ensure that the decision-making is informed and is more inclusive. This approach will also specify 

policy objectives and outcomes which will ensure that the implementation as well as monitoring & 

evaluation of the policy roadmap is conducted in an actionable measure. For advocacy, outreach and 

research uptake strategy is to be devised for influencing policy and evidence needs to be created. 

This can be carried out through qualitative research using key informant interviews and focus-group 

discussions. 

Once we are clear about the risk management of all types that are involved in the energy sector 

policy decisions, this can be translated into a framework which can be used, together with the 

evidence, for future planning, investment and other decision-making with regards to the energy 

sector of Pakistan. 



20 
 

Throughout Pakistan we conducted a series of well-established public-private dialogue which is 

guided by our research where we established a public-private dialogue network to ensure that similar 

informed policy decisions can be made in this project as well. This public-private dialogue (PPDs) 

will be made inclusive both in terms of geographical relevance and stakeholders. The stakeholders 

we wish to involve in these PPDs include: political, public, private, and academic stakeholders from 

China and Pakistan and eventually this will help establish a “China-Pakistan Network for renewable 

energy advocacy”. This ensures the sustainability of the project effort in ensuring that the long-term 

goal of the project is met. 

As previously discussed, qualitative analysis is majorly driven through detailed literature and desk 

review. The energy sector policies of Pakistan along with feasibility studies, national and 

international reports, policy reviews and briefs have been analyzed to gain useful insights into 

Pakistan’s sector policies. For analysing future pathways, the approach adopted by developing 

countries in making an energy shift has been given special attention with the implications that such 

policies can have for developing countries like Pakistan.  

Each public-private dialogue had a representation from different set of stakeholders dealing with 

policy-making, implementation, and conducting research on those areas. For analysing the key 

discussion points and suggestions from various stakeholders, a theoretical framework was developed 

through which we structured the discussions. The details of the stakeholders and other project 

activities are attached in Appendix 1. Finally, a thematic approach was used to analyze the qualitative 

data and the key suggestions were coded and merged into different categories and themes based on 

the objectives. A proper questionnaire was created to aid the coding process using NVIVO 

software.  

 

Figure 6 Methodology Tools and Model Development mechanism 
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5. Chapter 5: Results and Discussion 
Considering the vast challenges and prospects of renewable energy transition across the world, there 

is a need for Pakistan to carve out a pathway for transition towards green energy. This will not only 

help the country achieve its environmental goals, the constantly declining cost of renewables has 

made it more feasible even in economic terms. This section highlights the results obtained through 

both qualitative and quantitative analysis of the study. 

5.1. Remedial measures for major factors behind Pakistan’s stumbling energy sector 

and threats to future outlook 

5.1.1. Lack of Planning and Policy Mismatch between different units 

Based on the literature, policy formulation has been carried out in Pakistan in the past, but there is a 

major gap between formulation and implementation due to lack of planning. Efforts for building an 

energy portfolio are on at both the provincial and federal levels. However, as far as the whole 

country is concerned, there is need for harmonization of efforts between the provincial and the 

federal governments and among different federal units as well. Provinces are making significant 

efforts for serving the demand through different projects, however, since the whole energy sector of 

the country is not in one loop there is a disconnect in demand and supply planning.  Provinces issue 

LOIs for hydro, solar, and wind projects while CPPA that is responsible for the purchase of power 

from those projects have to commit that they will provide power evacuation system by the time 

project achieves COD. The CPPA which has to buy power for the next 20-30 years from those is 

thus not on board. In this procedure the investors suffer the most since they have an LOI and a 

large sum has been spent on making a feasibility and carrying out EPC, bidding, or other 

development activities. Unless the situation improves, the country will remain in this situation with 

certain liabilities of capacity payments. We will not find buyers to sell electricity for that demand. So, 

for the purpose of planning and making the overall integrated energy supplies in the sector, the 

federal and provincial power divisions should be taken in a loop.  

Whenever the provincial governments talk about renewable energy, they have their own perspective 

while the federal government has its own policies for achieving a 30 percent share from the 

renewables without taking into account the consent of the provincial government. Provinces have to 

come up with power planning development studies and proper documents in which they can 

identify the sites and technologies. Once these are developed, on-grid and off-grid solutions can be 

prioritized. Once there is a document which is fully fulfilling all requirements, then projects should 

be prioritized for the next 10-15 years after which the board of investment and the government can 

put them forward for private sector investment. 

Many projects in the pipeline are also stuck due to provincial disputes. CJ link is one such project 

where there are some political disputes between the provinces in terms of water coming to those 

canals. Inter-provincial coordination and the federal-level coordination are required to develop these 

projects in harmony. Another key solution for removing this problem is as depicted in recent 

projects by the PPIB. Apart from taking consent from the provinces which is the constitutional 

requirement of Pakistan, what PPIB does is that they get a permission and consent from the power 

purchaser (CPPA) and then they get an NOC from the NTDC which is the grid company that has 

to evacuate power. So when they have these two clear NOCs from two entities, then the first LOI 
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of the project is issued. This makes things easier because once these two key stakeholders have given 

their acceptance, there is less probability that project will face problems at an advanced stage. 

5.1.2. Energy Planning on Coal 

Pakistan is undertaking huge expansion in electricity generation to meet the growing energy demand 

as energy excess progresses. Based on the current power planning, Pakistan is expanding the 

generation capacity based on indigenous resources to reduce the reliance on imported fuel for power 

generation in the power sector. Implementation includes the increasing share of hydropower, coal 

power, and renewable energy generation. According to IGCEP 2047, the proposed plan is to 

increase the coal power generation up to 47 percent by the year 2040 in addition to other fuel 

operated thermal power plants. The current expansion plans for Pakistan favour fossil fuel operated 

power generation despite the competitive price and domestic availability of renewables. As per the 

proposed IGCEP plan, by 2047, Pakistan is expecting to add 26,894 MW of power generation 

capacity only through local coal. This is around 27.7 percent of total capacity additions from 2030-

47. Figure 7 depicts the annual capacity additions of coal in comparison to renewable substitutes. 

 

Figure 7 Planned Capacity additions of Local coal in comparison to Wind and Solar 

The construction of fossil fuel-operated power plants in addition to the reliance on imported fuel 

poses several challenges ahead. Pakistan is lagging 10 to 15 years in adopting the coal power 

resource into power generation whereas the world is moving away from coal and shifting towards 

clean energy for a sustainable future. Coal power projects are further pushed into CPEC when we 

had the chance to incline the investments towards a green energy future. Out of 12,300 MW coal 

power projects under CPEC, only 4,785 MW of projects are based on local coal, whereas the rest of 

the projects are imported coal-operated power plants [22]. This indicates that Pakistan, one way or 

another, has currently shifted from one imported fuel to the other. Furthermore, the cost of local 

coal in comparison to other countries is also high. Increasing emissions associated with coal power 

generation will increase significantly under the current expansion plans and this will be vulnerable to 

climate change. Moreover, this will be putting the country on the path of over-reliance on fossil 
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fuels, weakening currency, increasing circular debt, escalating account deficit, and reduced energy 

security. 

Although the current government has taken initiatives for reforms and to promote renewable energy 

future it has presented an ARE policy 2019 which aims to increase the renewable energy share to 30 

percent by the year 2030, yet as per the IGCEP the share of renewables in energy mix will start 

declining rapidly after 2030 with wind not contributing to even 1 percent of capacity additions in 

2047. This kind of planning is not in accordance with the Paris Agreement pathways, which require 

South Asian countries to phase out coal power plants at least by 2040. Moreover, the local coal is of 

low quality lignite coal having higher carbon emissions, therefore, the stance to expand coal power 

capacity becomes infirm. 

Since most of the coal capacity additions are taking place under CPEC, the debt sustainability also 

needs to be carefully analyzed. Many reports have raised concerns that these projects can raise debt 

problems for the borrowing countries [43],[44]. Even the IMF and BRI itself have warned about the 

financial stability of coal-based projects and has urged properly managed financial terms in countries 

with an already high public debt. Pakistan has been recently mentioned in many reports regarding 

debt sustainability of its CPEC projects. Pakistan’s debt-to-GDP ratio was 70 percent in 2018 and 

this value was expected to reach a high value of 80.5 percent in 2020. Based on the research, 

countries with a ratio higher than this are at greater risk of debt treatment. Now the major portion 

of Pakistan’s debt is already from China and, according to IMF, China’s bilateral loans are neatly 26 

percent of Pakistan’s $86 billion debt. 

However, the global picture and recent trends differ from Pakistan’s strategy of adopting coal due to 

its adverse environmental impacts. Although the utilization of coal in China is expected to further 

increase in the next 4-5 years, it is also planning to phase it out after 2024. Thus, the interest of most 

donor agencies and investors has been diverted away from this source.  

Heavy reliance of Pakistan on coal as a major energy source in the future is to reduce the 

dependence on imported fuel. However, despite that it should be ensured that the policy making 

process is well analysed and inclusive. Because of the consideration of environmental impacts and 

the recent decrease in the cost of renewables, coal might not be the most sustainable source of 

energy as explained in the next section. 

 

Box 2: Webinar on “Discussion on Indicative Generation Capacity Expansion Plan 
(IGCEP) 2047 between different stakeholders” 
 
With the support from the Institute of Policy Studies (IPS), the Rural Development Policy 
Institute (RDPI), the World Wind Energy Association (WWEA), and World Wide Fund for 
Nature Pakistan (WWF-Pakistan), SDPI brought together a dialogue between relevant 
stakeholders and experts from the government, academia, civil society organizations and 
international analysts1 and experts to discuss the aforementioned issues and provide 
recommendations for the IGCEP plan. Based on the discussion that took place through this 
webinar, here are some other recommendations that NTDC could take into account while 
formulating future versions of the report: 

• Post-Covid projections for the GDP growth to be used for forecasting annual electricity 
demand should be matched with those from a reliable resource, such as the IMF or the 
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World Economic Outlook 

• Clear definitions are needed to ensure that the concept of least cost generation is 
understood well by the reader. In its current state it seems that the model prioritizes 
technologies based on upfront capital costs, which could explain why coal receives 
preference over hydro. Ideally this methodology should mimic a levelized cost of 
electricity approach where lifetime generation costs are used as a metric for comparison. 

• Social and environmental implications of power projects need to be incorporated into the 
decision-making process e.g., metrics for pollution could be developed and added into the 
technology selection model. ‘Least polluting sources’ as well as ‘Least cost generation 
technology’ should be made the deciding criterion. 

• The addition of almost 32000 MW of coal-fired generation capacity should be rethought, 
based on the environmental, social and economic implications of developing coal-fired 
power plants in the Thar region. The Thar region is one of the most economically 
impoverished, under-developed and water-scarce regions in the country. Coal power 
development on such a massive scale is more than likely to exacerbate these existing 
conditions. 

• The addition of about 27,000 MW of LNG capacity as a back-up for renewable energy 
needs to be reconsidered, instead existing thermal power plants which may have reached 
the end of their Power Purchase Agreement period, could be utilized for this purpose. 
Hydro power plants could also serve as a back-up contingent upon the availability of 
hydrological resources year-round. The complementary nature of solar and wind energy 
could also take care of some of the intermittency issues. 

• It was encouraging to hear that a study on storage options had been initiated by the 
NTDC already, so further iterations of the report should take into account these options 
as back up as well. 

• The academia and other relevant ministries, such as the ministry of climate change, seem 
to be missing from the planning process. Stakeholder consultations should expand to 
these sectors as well. 

• Some model assumptions need to be corrected, for example learning rates for solar and 
wind are discontinued after 2030. This could lead to an inconsistent output. 

• Demand side management and energy efficiency projections should also be taken into 
account while projecting future electricity demands. 

• Auxiliary costs, such as those of transmission and water supply schemes (in the case of 
Thar coal power plants), also need to be a part of the cost-benefit analysis while deciding 
upon the least cost generation option.  

• Renewable energy power projects, which have received their generation licenses but have 
not been added to the generation mix, need to be brought online according to their 
designated commercial operation dates, since not doing this would otherwise hurt investor 
confidence in the nascent renewable energy market in the country. To account for the fact 
that some of these might not be the least cost generation problem any more, perhaps 
revised tariffs that are more consistent with the current market trends could be issued by 
NEPRA for these power plants. 

• The economic feasibility of local coal (Thar) may also need to be reviewed. According to 
the tariff documents available online, fuel costs from Thar coal1 are higher than imported 
coal.  
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To ensure that future energy demands are consistent with ground realities, the loss of load from 
demand sectors (especially the industrial load centers) under such Pandemics should be 
incorporated in power planning.. 
. 

 

CPEC plants in Pakistan are being introduced at comparatively higher tariff rates and the addition of 

new projects will create an unsustainable amount of $9 billion [73]. High capacity payments of coal 

plants mentioned above will make electricity more expensive and will cumulate with Pakistan’s 

circular debt ($12 billion). The major reason behind a constant increase in the value of circular debt 

is the unpaid subsidies that require consumers to pay high prices. Further, the tariffs mentioned by 

NEPRA also need to be carefully interpreted since the total LCOE after incorporating 

environmental cost poses a completely different picture. Comparing the per unit cost of oil and gas-

based plants in Pakistan that were commissioned during 2014 with coal-based plants that were 

approved under CPEC, coal appears to be an economically viable option. However, if we 

incorporate the emission costs and the cost of providing security based on an average value of 

OPEC countries, the cost difference reduces from PKR 1.44/kWh to only 0.22/kWh at the same 

capacity factor. So it is worth emphasizing that the government should also consider investing in 

power generation with a low social cost. 

As previously mentioned in the study, the global investments and support of coal are drying up. 

Most international banks and aid groups have distanced themselves from investing in thermal power 

generation. Reliance on coal will put Pakistan in significant debt of just one country, i.e., China. The 

already accumulated debt due to power plants is a financial concern for Pakistan. This has now 

coupled with the economic loss due to Covid-19 and has resulted in a financial crisis. Pakistan 

recently asked China for debt relief of $30 billion for power generation projects, which is a clear 

indication of a concerning situation [74]. Hence, as previously mentioned, the policymaking process 

should be well analyzed and inclusive. Pakistan needs to carefully divert its investments towards the 

sources that are more sustainable, both economically and environmentally. 

 

5.1.3. Energy Economics and a Limited Fiscal Space 

The energy sector of Pakistan is structured in a way where costs are always rising with a need to 

transition towards clean energy sources. Instead of having an energy transition network, currently 

the country has an energy addition network where it is always adding the supply chains, logistics, and 

other equipment a2,a3. However, this addition network has an additional cost and the increasing 

capacity payments (1500 billion by 2023) are the subsequent results of this system implantation in 

Pakistan. This makes it very crucial for the country to opt for energy transition again by improving 

energy sustainability.  

Figure depicts the increasing cost of power sector based on the author’s calculations as per the 

business as usual scenario.  
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Figure 8 Increasing cost of Pakistan’s power sector 

Financing has always been a major issue in many ways. Renewables are there but the country does 

not have the financial capability to harness these resources. There is a need to de-finance cheaper 

projects where there is a lot of transaction cost. Hence, it is important to re-route the investments 

and make sure that energy supplies are sufficient, with an eco system that gives you the right time of 

financing.  

What we see generally across Pakistan is that it has this tailor made regulatory regime with a process 

that is long and lethargic. Power company comes in and gives a solid solicited and un-solicited 

interest and then the government must go back and forth and the entire procurement regime and 

tariff determination takes a long time. During this time, the investors lose hope and the country 

cannot realize the right level of tariff. (K-electric and the Shanghai power deal are an example). Since 

the transactions don’t close on time, there are issues of liquidity and circular debt that dampens the 

kind of financing sentiment that you need to leverage additional capital investments. 

A part of IMF benchmark is that Pakistan makes a material change to resolve circular debt in the 

system where the bills just increase without sufficient means to pay them. This is a chronic problem 

that affects the whole economy and so there had to be some changes for tariff structures as well as 

the cost of generation to try resolving some of these issues. The country is also looking at utilising 

natural gas reserves and to account for that it would build more LNG-receiving infrastructure. This 

is, however, not a straight path and energy might get more expensive in coming years. So for a 

sound ground for businesses to operate and compete, they need to come up with energy efficiency 

that reduces energy consumption. 

5.1.4 Deteriorating Environmental Profiles 

Pakistan’s NDC expects to reduce 20 percent emissions from its projected emissions in 2030. In the 

INDC, it is assumed that the GHG emissions of Pakistan in 2030 will be 1603 MtCO2-equivalent, 

from 405Mt CO2-equivalent in 2015. Among this 405 Mt of CO2 equivalent, the energy sector 

constitutes approximately 186 Mt. Industrial, transport, residential, commercial, powerplants, and 

agriculture sector provides 41.2 percent, 20.2 percent, 13.4 percent, 2.6 percent, 15.2 percent, and 7 
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percent respectively. Given the future economic growth and an associated growth in the energy 

sector, the peaking of emissions in Pakistan is expected to take place much beyond the year 2030. 

An exponential increase in GHG emissions for many decades is likely to occur before any decrease 

in emissions can be expected. Lifecycle GHG emissions in Pakistan are dominated by coal fired 

power plants with a range of 675 to 1689 g CO2 eq. Even for oil and gas, the value is much lower to 

around 510-1179g. Plants with carbon capturing and storage technologies (CCS) are expected to 

have around 70-290g less emission for coal and 120-170 g for gas based plants. 

For renewables, these values are far lower. Lifecycle GHG emissions for solar PV are around 18-180 

g CO2eq, 9-63g for CSP, 4 to 100 g for nuclear, and around 40g for Hydro. Figure 9 describes the 

emissions mainly from burning of fossil fuels and industrial sector. 

 

Figure 9 Emission from power sector of Pakistan (1970-2020) 

The government’s objective is to reduce the reliance on fossil fuels imports, increase renewable 

energy share, diversify the fuel resources, and increase fuel supply security. The planned massive 

capacity additions on coal-fired power generation projects contradict with all these objectives. 

Pakistan‘s ministry of climate change has recently fulfilled its commitment of Bonn Challenge by 

planting one billion trees in the KP province and the government is preparing another vibrant plan 

of planting 10 billion trees in the country as a part of the fight against climate change [75]. However, 

at the same time, the government is considering a significant increase in the share of fossil fuels in 

the overall energy mix, which eventually undermines all the efforts and initiatives to fight climate 

change. With high penetration of renewables, the overall emissions of Pakistan can be controlled 

significantly.  

5.1.4 Ignored Potential of Renewables Energy Alternatives 

Based on the trend and new policies, investments as well as the interest in renewables in Pakistan 

have slightly increased in the past. In 2018, the total non-hydro renewable share in total generation 

was only 4 percent, which is slowly expected to increase. As pointed out in IRENA renewable 

energy readiness for Pakistan, there is a considerable wind potential in the corridors of Baluchistan 

and Sindh [84]. The major investors for wind projects are the Chinese that have installed around 400 

MW (37 percent) of wind plants developed between 2014-18 [85][86]. The potential of solar is even 

more than that of wind. A 400 MW project of Quaid-e-Azam solar plant is under way with 

expansions planned. Other than that, an additional 550 MW of solar projects are under completion 
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in the country. As of biomass, bagasse is currently the only source that is being used at a commercial 

scale and a municipal solid waste management plant is present in Lahore. Other than being used as a 

CHP in sugar industries, bagasse plants of around 200 MW are operational in the country [87]. As 

per the ARE policy, the new renewable energy plants will add around 7000 MW of capacity by 2025, 

that will be 20 percent of total generation. Hydro power already has a high share in total energy mix 

(25 percent), which is also expected to further increase to about 30 percent by 2030. Hence, if 

Pakistan manages to achieve a total of 60 percent (30 from hydro, and 30 from wind, solar, 

biomass), it would be a tremendous achievement for the energy sector [88].  

 

Currently, the share of renewables (solar and wind) in total power mix is only 4.9 percent (1698 

MW) out of which wind occupies the major share of 67.5 percent, followed by 13.4 percent from 

solar and 19 percent from Bagasse. Pakistan has ample resource potential to generate around 8726 

MW and 3755 MW from solar and wind respectively by 2025. By 2030, this value can cumulatively 

increase to around 23,801 MW as shown in Figure 10. Hydel energy has a share of 21.3 percent in 

Pakistan’s power generation mix and a 7.8 percent in total energy supplies of the country. Solar and 

wind map of Pakistan are shown in figure 11 and figure 12. 

 
Figure 10 Potential of Solar and Wind in different provinces of Pakistan 
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Figure 11 Solar Map of Pakistan [Source: Solar Wind Atlas] 

 

 

 
Figure 12: Wind Map of Pakistan [Source: Global Wind Atlas] 
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Achieving the 30 percent VRE target will require some significant new investments, including new 

high-voltage transmission capacity to access the huge resource potential of Balochistan. In addition 

to development of several large-scale “RE hubs,” development of VRE should simultaneously 

happen across the country. 

5.2. Environmental Impacts of Coal-based Power 

As previously mentioned, under China’s Belt and Road Initiative, Pakistan has occupied a central 

position where the investments are at least double that of the country next on the list. Of the initially 

proposed $46 billion investments, 74 percent are allocated for energy-based projects. Initially, the 

government of Pakistan was very optimistic about coal projects under CPEC since it proposed to 

encounter the issue of energy economics. However, recently the economists have observed the risk 

of overcapacity from thermal energy sources and since coal plants are prioritized for base loads, it 

also threatens a long-term locking of financial reserves. Eventually, the prime minister of Pakistan in 

the Climate Summit announced the closure of two coal-based power plants, thus strengthening the 

aim of Pakistan for achieving its Nationally Determined Contributions (NDCs). Furthermore, no 

new coal power plants will be approved by his administration while the country is making a 

transition towards achieving 30 percent of renewables by 2030. 

Box 3 Focus group discussion on the “Potential role of Chinese and Pakistan Leaders in 
Renewable Energy transition of Pakistan” 
 
In collaboration with GEIDCO Beijing China, SDPI held a Public-Private Dialogue (PPD) 
headed by private sector leaders from both China and Pakistan, civil society, government, and 
academia representatives. Considering China as a major financer of renewables as well, this PPD 
focuses on the role China and Pakistan can play to divert investment towards sustainable 
development that will keep us in line with NDCs. Key takeaways and recommendations from the 
panel discussions are: 

• Pakistan is undergoing an energy transition phase, and the most critical aspect to showcase 
at this stage is the need for an energy demand. The current capacity of Pakistan is much 
larger than its demand, and hence the country needs to develop industries in special 
economic zones to maximize the utilization of existing power.  

• Showcasing the availability of power is essential to attract the private sector as well as the 
foreign investors for embracing new projects and developing better supply chains for 
economic growth and penetration of renewables.  

• One such industry with both market need and future prospects is the local manufacturing 
of solar PV cells. Pakistan is a big market for off-grid technologies and has sufficient 
availability of silica to fulfil the national needs. 

• Current market structure and coal-based power plants can, hence, be used to build up a 
pipeline for future investments in renewables.  

• Although ARE Policy 2019 offers a good investment potential, there is a need to develop 
better regulatory frameworks that clearly answer the interest of investors.  

• China has a huge technology market in RE field and this technology transfer will help 
create efficient structure. However, it should be analyzed that in view of investment, new 
technology is not important but it does not mean a very stable investment. New 
technology gives new solutions but, currently, Pakistan needs better service styles. 

• To lower tariffs, there is a need to remove expensive power from the national grid. This 
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would require competitive bidding in the future which would require a ceiling price to be 
set by the government.  

• Pakistan must realize that energy transition is more than just decarbonization. 
Communities that do not have energy access should be able to make it when we make that 
transition. We need to ensure that sustainability plans are in line with the SDGs of our 
country. Although given the timeframe, there is a limited carbon budget available before 
we cross the 1.5 C Paris limit, hence, a multi-sectoral approach is required through an 
integrated energy planning approach. 

• R&D and academic institutes should be considered as the relevant stakeholders. Research 
and access to data for evidence-based planning is essential. Policy formulation and 
planning must be performed based on in-depth technical analysis. 

After research, there is a need to have an outreach and this is where institutes like the SDPI can 
play a role. 

 

5.2.1. Implications of Coal-based Power in Thar 

Thar coalfield contains lignite which has a lower heating value (10-17 MJ/kg) as compared to 

bituminous coal (around 24 MJ/kg) and, hence, more coal must be burned to produce a unit value 

of power. Further, chemical processing of coal releases even 3-4 times larger emissions than oil or 

gas-based processing [3]. This adversely impacts the environment in the form of global warming and 

GHG emissions. Coal contains a significant amount of sulphur compounds that are released during 

combustion resulting in air, water, and land pollution. These products are mainly released in 

uncontrolled power plants. CH4 and N2O are released from power plants with a CO2-equivalent 

factor of 21 and 310 respectively [4]. These emission rates are twice their consumption in the 

transport or industrial sector. 

Apart from coal combustion, there are numerous impacts on the environment from coal mining as 

well. Pyrite present in sulphur bearing rocks reacts with air and water to form sulphuric acid which 

then flows with water to streams that are mixed with residential storage that makes it unusable for 

households. This water can further wash into nearby streams and rivers. Further, coal dust is stirred 

both during the process of transport as well as mining. This causes severe and deadly respiratory 

problems. Coal fires also occur in abandoned mines and waste piles. Dependence on coal as a 

national energy source puts a significant amount of laborers in high-risk conditions. This includes 

inhalation of toxic components, exposure to mercury, fumes, gases, UV radiations, hearing loss due 

to high noise, and prolonged exposure to the mining environment.  

Coal-mining significantly alters the landscape of the area that reduces the value of the surrounding 

land until it is reclaimed. The nearby residents must migrate to far-off places leaving their 

agricultural lands that are rendered useless due to contaminated flow. Other agricultural activities 

such as livestock, farming of food and vegetables are also interrupted [5]. Cumulatively, the above-

mentioned factors account for a loss of 9.36 cents/kWh to 26.8 cents/kWh and the major share of 

this cost is from the public health burden. 

5.2.2. Emissions and Financial Risk of not Moving into Green 

A detailed economic assessment indicates that in the long term, fossil fuel investments are not 

cheap. It has a more direct cost which tends to be higher than renewables and even its indirect cost 

has transitional risk and accelerated threats from climate change. Reducing coal dependency in 
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Pakistan will free up massive financial resources. Coal imports in Pakistan have increased almost 6 

times between 2013 and 2020 from less than 3 billion to almost 18 billion tons now. It constitutes 

about 2.75 percent of total import that is 1.4 billion US dollars every year. This 1.4 billion is equal to 

the insulation cost of 1.4 GW of solar power. Hence, there is a need to realize how much coal we 

import and how much it increases our dependency. 

Based on NEPRA tariffs the cost of coal-based power is around PKR 8.7/kWh with a capacity 

factor of 85 percent. However, this calculation does not include the social costs and most of the 

plants under CPEC, especially the ones that use subcritical technology emit a large quantity of CO2. 

Hence, by incorporating the emission cost based on the average cost from OPEC countries, the 

LCOE turns out to be higher than the one expected as shown in figure 13. 

 

Figure 13 Levelized Cost of Energy of Thar coal power plants including emission cost 

Now as per the IGCEP (that is not in-line with PMs announcement on coal moratorium), the 

emissions from newly added coal based power plants in Pakistan will increase in a manner depicted 

in figure. 
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Figure 14 Increased CO2 emissions from coal capacity additions under IGCEP 

However, despite the above-mentioned statistics, it should be realized that coal does provide energy 

security and self-reliance to Pakistan. Many economies have built their energy portfolios by initially 

relying on coal and using it to make a pipeline for renewable investments. So, what makes economic 

sense highly depends on the policy objectives. If the overall cost of the plant or the debt burden is 

the most significant aspect, then the current structure of CPEC with high dependence on coal makes 

sense. Even natural gas in that sense provides a good alternate. But this investment in no way should 

be considered green. However, in case the goal is to keep the value of LCOE (incl. emission value) 

low in the long term, then cheaper and greener options can be explored. 

The coal investments produce the maximum amount of generation based on the least amount of 

upfront cost, this does not mean the cost of electricity to a common citizen would be necessarily 

that cheap. The prices in Pakistan are driven by demand. As the demand increases, the cost of 

electricity increases as well. To promote lesser use of energy, the government then has to cut 

subsidies while providing it to the lower class (which represents the major share of the population). 

This price offsetting also comes at a cost for the government calling for a need for decentralized 

energy systems, such as solar and wind. 

Box 4: Role of Environmental Protection Agencies in Clean Energy Transition of Pakistan 
 
SDPI arranged a focal group discussion with EPAs of provinces to analyze their role in energy 
projects, major challenges and hurdles faced during implementation and policy recommendations 
for a sustainable energy transition. Discussion further analyzed the energy investments coming 
through CPEC and its comparison with the global market. Based on the discussion that took 
place through an online meeting, highlights and key policy decisions are as mentioned below. 
These guidelines have also been used in the formulation of the report. 

• Based on the view of all EPAs, the objectives of ARE policy especially regarding 30 
percent generation share through hydropower is realistic and achievable till 2030. Many 
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areas, especially AJK, GB and KPK  are solely focussed on hydro and have different 
projects under the pipeline. 

• Clean energy transition is one of the main subjects of EPA, and it has a major role in 
policy making. EPA is working on two broad areas, i.e., environmental governance, and 
green initiatives through World Bank programs, such as “Punjab Green Development 
Program”. Along with SDG 13, EPA aims to have a coordinated approach for all SDGs. 

• Implementation of ARE Policy 2019 would require proactive thinking. Other than in 
Sindh and Punjab, non-hydro renewable project are currently almost non-existent and 
their involvement at small scales will be a major driving force for achieving a total of 30 
percent renewable share in the energy mix till 2030. 

• Despite having low direct environmental impacts on the environment, most of the EPAs 
highlighted serious concerns in hydropower development as mentioned below: 

➢ Hydro power takes a significantly long time to develop due to a change in physical 
environment, data availability on water flow, and management of land acquisition 
which is difficult for the private sector to counter due to delays in approvals from 
donor and funding agencies. 

➢ Hydropower development requires ecological resources. Evidence has shown that 
building a dam permanently disturbs the river flow through that area, causing 
difficulties for marine life as well.  

➢ Most of the members were of the view that the 30 percent objectives of 
hydropower should be achieved on a sustainable basis, by avoiding  past practices 
and the focus on financial gains. 

• Coal-based power is currently a necessity to manage the base load demand. EPAs, 
however, ensured that each coal power plants is in full compliance with environment 
quality standards and is being monitored daily. Coal handling, wind breakers around 
crushers, technology standards, desulphurization units, and control of other harmful plant 
operations is an essential aspect of any approval. 

• For building better, there is a need for an integrated planning approach with a properly 
developed baseline for each technology.  

• The government needs to develop more supporting policies and framework for involving 
the private sector. Public-private partnership is being practised and is the most critical 
factor for managing the future investments in energy transition. 

• We need to have comprehensive policies for zero carbon economy and strategies. 
Although achieving zero carbon economy is expensive, we need to invest in environment 
and human health. 

 

 

5.3. Renewable Energy Transition of Pakistan: Opportunities 

5.3.1. Declining Cost of Renewables 

Pakistan needs to make a transition towards renewables not only because it is clean, it also makes a 

better economic alternative. Pakistan has sufficient potential to diversify the energy supplies with the 

major focus now being on low carbon sources that is the renewables. The cost advantage fossil fuels 

used to have over renewable energy sources is continuously vanishing due to advancement in the 

renewable energy technologies, such as solar, wind and small hydropower. These technologies are 

already competing with conventional energy sources and are on the financial frontier. Fossil fuel cost 
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will continue to increase whereas a continuous decline of the cost of renewables is expected. 

Investments in renewables are increasing during the same period reflecting strong competition 

among the fossil fuel energy sources. The unsubsidized cost of wind has declined from $101-$169 

per MWh in 2020 to just $26-$54 per MWh. This indicates a drop of more than 300 percent. 

Similarly, the unsubsidized cost of solar PV has dropped from $323-$395 per MWh to $31-$42 per 

MWh in the same period. This indicates a much larger drop of around 940 percent. 

Figure 15 [77] [78] shows the comparison of historical levelized costs of various renewables and 

conventional energy sources. The reason for a decline in renewable energy technologies is primarily 

due to technological advancements, decreased capital cost, and increased competition. The 

competition is not limited to power sector itself but different renewable energy systems have started 

competing with each other, which is evident from the examples of solar and wind system. 

 

Figure 15 Historical Levelized Cost of Energy of Renewables 

With no need of fuel, renewable energy has major advantages over polluting and high-cost thermal 

coal power plants. Many of Pakistan’s planned coal-fired power plants will need imported coal as 

fuel which has become more expensive with the devaluation of the rupee. LNG and coal-fired 

plants will increase the country’s dependence on expensive imported fuels, pressuring Pakistan’s 

current account deficit, energy security, and adding more to the nation’s import bill. The import of 

fossil fuels will also add to pressure on inflation and interest rates, causing a long hurdle to economic 

growth. As renewable technology is expected to become cheaper in future, building coal-fired power 

projects will leave Pakistan with decades of outdated technology. Eventually, renewable energy share 

will increase and will affect the utilization factor of coal-fired power plants, resulting in an increased 

risk of stranded assets. 



36 
 

5.3.2. Decentralized Energy Systems 

Energy transition is more than just de-carbonization. Communities that do not have access to 

electricity should be able to make it when Pakistan makes that transition. On the one hand, Pakistan 

has a surplus capacity while, on the other hand, the distribution capacity is lagging which hinders the 

power to be distributed to those areas where it is needed the most. Extending power transmission 

grids to areas with scattered population might not be most economical and, hence, decentralized 

energy systems can be used.  

 

Figure 16 Access to Grid Electricity in Pakistan 

Solar electrification provides an economically feasible option for overcoming issues of scattered 

population and grid absence, especially in Balochistan. An example should be led by solar 

installation in the public building. This will have a trickling down effect for the local communities. 

Through PPPs, the government also needs to focus on converting the micro-level use of 

decentralized systems to a micro level policy for inviting investments to the private sector. 

Co-locating solar and wind capacity will help optimize utilization of transmission infrastructure, 

achieving utilization factors of 40–50 percent in some cases and helping to lower costs. 

Environmental and social impacts can be largely avoided by screening out used or protected land 
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and by adopting stringent water conservation measures. Achieving the VRE capacity targets, and 

eventually going beyond them, will require major grid investments and operational changes. Now 

considering that Pakistan already has a capacity surplus, simply adding renewable plants to the 

national grid might not be the best solution due to limited demand. Decentralized systems pose a 

much better alternative, especially to achieve the goals of ARE policy. World Bank reports that if 

Pakistan manages to achieve its share of 30 percent renewables by 2030, it will significantly lower the 

country’s generation cost that could lead up to cumulative savings of around 5 billion in the next 20 

years. Along with providing economic and environmental benefits, this can bring Pakistan at the 

forefront in global energy transition. 

  

5.3.3. Energy Security 

The failure to follow a long-term sustainable approach will lead towards food, water, and energy 

security threats. Clean energy is the only answer and solution to secure the environmental future of 

Pakistan. There is a dire need to address the use of clean energy timely as it is not only the safest, 

reliable, and efficient means of energy production but will also harness the abundant indigenous 

energy resource available in Pakistan. Indigenizing the use of renewables will reduce the reliance on 

imported fossil fuels and will help in reducing the swelled circular debt which has now reached 

trillions of dollars. 

 

5.3.4. Opportunities in state policies and plans 

The increased rate of renewable energy installation in Pakistan is only possible with the right policy 

settings. Firstly, the National EV policy of Pakistan provides significant prospects for Pakistan. A 

2019 report by LUMS EI group states that by 2025, an excess of 15,000 MW peak generation 

capacity will be available in the system to spare for electric vehicles that can help charge 500k electric 

vehicles daily by a supply of under 1 GW. Pakistan has 42 TWh of unutilized energy. From this 

unutilized energy, 4.83 TWh can be used to charge half a million EVs, which can bring capacity 

payments down by PKR 21 billion. Additionally, it will generate a revenue of PKR 31.5 billion with 

a net profit of PKR 52.5 billion to the economy. The ministry of energy is also bringing reforms by 

bringing in “National Electricity Policy” which could give RE the push it needs. Pakistan is shifting 

from a single to multi-buyer model through CTBCM model which NEPRA is trying to roll out 

shortly. Through CTBCM there will be a power exchange where all buyers and sellers will treat 

electricity as a commodity. The State Bank of Pakistan has a low-cost RE finance scheme in place 

that applies to both utility scale and small-scale operation. Eligible borrowers under the scheme can 

access 100 percent finance at a fixed 6 percent interest rate and a maximum of 10 years of 

repayment. Above all, the recent moratorium of coal in the climate summit and ARE Policy 2019 

targets a high share of renewables and hydro in the energy mix of Pakistan.  

5.3.5. Carbon Footprints and Resulting Emission Profiles 

NEPRA is also playing a role in upbringing renewable footprints in Pakistan and resultantly many 

industries are now mindful of carbon footprints. Corporations purchased a record of 23.7 GW of 

clean energy in 2020 globally. Interloop is looking for some base load green energy because they 

have their targets in the European market where they have made commitments of becoming net 

zero. Steel companies are conscious of using the green power because that helps them to get 

cheaper financing from the international market. 
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A study by the SDPI in collaboration with UNESCAP projected the increase in emissions under 

different scenarios. Figure 16 represents the environmental profiles under business as usual scenario, 

Paris agreement and an energy transition scenario where a major shift towards renewables and 

demand sector management can reduce the emissions profile by 2050 [76]. 

 

Figure 17 Growth of CO2 emissions of Pakistan under different scenarios 

A rapid shift towards renewables along with demand sector management techniques, 380 million 

metric tons of co2 emissions can be annually saved. 

5.4. Impact of Covid 19 on Energy and Power Sector of Pakistan 

5.4.1. Short and Long-term Impacts of Covid 

Covid19 as a global pandemic has created a crisis situation even in the most developed countries by 

significantly affecting their health, economy and energy sectors [14]. Even as of today, most 

countries are still focusing on the measures to counter the challenge and revive their economies. Th 

energy sector was among the most affected areas where each country experienced  an average 

decline of 18 percent and 25 percent in implementing partial and complete forced lockdowns [79].  

Now while the energy sector of Pakistan was already marked with major inefficiencies and financial 

debts, Covid-19 has had an impact on the sector, particularly leading to a reduction of demand, 

financial stress, and disruptions to the power supply chain. Analyzing the impact on the energy 

sector was equally as critical as analyzing the economic sector, as Covid-19 unleashed major impacts 

across the energy domain. This exposed the vulnerability of the country to external shocks which 

resulted in deep financial impacts that were faced by all key sectors (government, industries, 

residents, commercial working, etc.). 

Recently published numbers indicate that there was a 20 percent drop in global energy investments 

accounting to around USD 40 billion. Fossil fuels, renewables, and shale fuel investments went 

down by 30 percent, 15 perent, and 50 percent respectively. The pinch was observed on both supply 
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and demand sectors of energy since the pandemic was initially coupled with a crash in oil prices. 

Although oil-exporting countries managed to find a way out, a challenge to maintain the supply 

chain at low prices and fast pace was not easy to cope with.  

The energy demand of Pakistan fell significantly by around 15 percent in FY-2020 with transport, 

industrial, and commercial sectors experiencing a major decline [33]. The demand from residential 

sector observed an increase but a shifted load pattern due to work from home policies. Due to 

restricted activities, the GDP fell by 1 percent which created a major challenge since it was not easy 

to sustain the orders because of high pressure on the workforce a1.  

Along with a decrease in demand resulting in a drop in electricity sale, the government had to offer 

deferred payments to the residential consumers. DISCOs experienced a reduction in recovery 

causing further pressure on revenues. Due to increased unemployment and lockdown, people were 

unable to make payments. This forced the government to either offer discounts or keep the 

payments stagnant. A fixed capacity charge was, therefore, spread over lesser numbers of sold units, 

thus putting a pressure on the price of electricity. So the cumulative effect of this situation was that 

it cost the government in terms of high tariffs and subsidies.  

High power tariffs also present a major challenge to the export-oriented sector of Pakistan. The 

tariffs are not competitive with our regional partners, like India or Bangladesh and, hence, the export 

industry faces a lull as they are unable to compete considering energy as the biggest raw material. So 

unless our tariffs are rationalized and we have competitive pricing for tariffs in place, our exports 

will not be able to reach their full potential.  

The link between public health, economy and energy is important and we need a holistic approach 

to dealing with it. Hospitals ran out of steam and were the ones consuming more energy and power. 

In terms of uncertainty around the economy, and how it can be better transferred towards energy, it 

should be realized that Covid is a unique shock that started from health but translated into one of 

the most severe economic shocks a2,a6. In Pakistan, health and its policies were residual policies and 

less than 1 percent of the GDP was going towards them. However, Covid has identified that health 

cannot be removed from the economic perspectives. Hence, a good and sustainable recovery 

depends on how good our vaccination policy is a6. Removing these uncertainties from the economy 

will be defined by how we remove them from the health sector. 

5.4.2. Role of Public and Private Entities in Mitigating the Impacts of Covid-19 

NEPRA is the power regulatory authority of Pakistan with the core job to hand the energy trilemma 

where they are responsible for the affordable and sustainable power in Pakistan. Its main objective is 

to create a balance between investors and the consumers of power since they both have separate 

interests. Creating this balance is important for an economic growth since in a recovery period both 

industries and service sector would have to play their wider roles and that is only possible when the 

cost of doing business, specifically power being the fundamental cost, is brought down. Hence, to 

spur the demand and to keep businesses running, key actions were taken by NEPRA in 

collaboration with other stakeholders. To spur industrial demand, NEPRA and the ministry of 

power came up with immediate industrial packages whereby large b4 group industries were offered 

25 percent on energy consumption. Further for SMEs (b2 and b3 groups), a 50 percent discount was 

offered on the consumption of energy. The package was warmly approved and resulted in an 
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increase in the industrial demand of 15 percent. To increase the demand further, NEPRA came up 

with consumer-friendly wheeling regulations where anybody can buy or sell electricity from any 

corner of the country just by paying the transmission and distribution charges. The impacts of Covid 

have taught Pakistan that a lot of policy decisions we made were based on political economy 

considerations. For building back our economy, we need to start accepting scientific manners in our 

policy decisions through which an evidence-based policy framework is established that can analyze 

the flow of economic drivers and their impacts. 

5.4.3. Impact of Covid on Future Investments 

The impact of Covid on different energy subsectors of energy is linked with the energy demand 

since an increase or decrease in demand generally drives the investments. If the demand is 

increasing, more investments must be made to fulfil that demand. However, as previously 

mentioned. the drop in power demand affected the GDP and investments that are required in the 

power sector. However, the major debate of future investments revolve around re-building a better 

and more sustainable economy that is resilient to such shocks. So, on the one hand, where Covid 

has disturbed every sector and associated activities, it has also provided an opportunity to the 

countries to build back their economies in a more resilient and sustainable way. Governments have 

made commitments to lead the economic recovery by catalyzing actions and spur innovation 

through incentives, stronger policy and fiscal responses to ‘build back better’. A recent study 

conducted by the SDPI in collaboration with UNESCAP indicates the requirement of finances for 

ensuring a green recovery from the pandemic. The figure below represents the investments required 

by power sector under different scenarios. 

 

Figure 18 Required investments for a Green Recovery from Covid 19 

Based on the figure, although the investment needs of Pakistan dropped by around 10 billion due to 

Covid, a green economic recovery of Pakistan would require additional investments of around $108 

billion by 2030 and $135 billion by 2035.  
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5.4.4. Impacts and Opportunities for Building Back Better 

The afore-mentioned analysis suggests that the overall demand of Pakistan fell sharply due to the 

closure of many factories and the commercial sector. Residential was the only demand sector that 

experienced a gain, mainly due to the shift towards the work from home policy. This means that 

energy security remains a cornerstone of the country’s economy, especially during these turbulent 

times and for working of a digital economy in a modern society, electricity is indispensable.  

The Covid-19 crisis caused a significant drop in both national and global emissions due to decreased 

demand and, hence, production [80]. However, such a portfolio is only temporary unless sustained 

efforts are made to reduce CO2 in the long term. These efforts could include green stimulus 

packages for economic recovery, and carbon pricing that encourages the power sector to emit less. 

A robust climate policy can promote short-term economic recovery and a long term energy 

transition [81].  

The major impact of this pandemic was faced by the renewables sector and infrastructure building 

of Pakistan. Covid-19 coupled with a major drop in oil prices across the globe significantly brought 

down the oil cost, thus making it a cheaper energy alternative [82]. The pandemic delayed the new 

infrastructure build-up due to disruptions in supply chains, especially for the renewables. Most of 

the technologies Pakistan was using in the renewable sector were imported from China or other 

countries. Although China’s production will eventually ramp up, the slowdown in exports is already 

delaying projects in other parts of the world, and further delays could start driving up costs in the 

short term. Hence, strong policy measures are needed to shape the future. Both short-term and 

long-term plans will be required. Due to Covid-19, private consumption is estimated to have 

contracted in FY20, as households reduced consumption amid the lockdown and dimmer 

employment prospects.  

With heightened uncertainty, disrupted supply chains and a global slowdown, investment is 

estimated to have fallen drastically. Exports and imports also shrank given weaknesses in global 

trade and domestic demand. In contrast, the government’s consumption growth rose, reflecting the 

rollout of the fiscal stimulus package to cushion the effects of the pandemic. The services sector is 

estimated to have contracted by over 1 percent while industrial production is expected to have 

declined even more due to the high policy rates prior to the pandemic and plunging domestic and 

global demand thereafter [4], [83]. 

Key takeaways and possible short/long term plans derived from literature are as discussed below: 

• To ensure that the demand does not permanently vanish, the industrial sector must be 

brought back to production at its earliest while ensuring the safety of its workers.  

• Fuel storages at power plants, industrial and non-governmental operated storages may also 

be used through short-term incentivization by offering deferred payment facilities of up to 

six months to the private entities. 

• With the drop in fossil fuel prices, drop in electricity prices, especially for the industrial 

sector shall provide the necessary incentive to ramp up production. This shall bring a 

number of daily-wage workers back to work and also ease strain on the power grid and its 

losses. There should be a reduction in electricity tariff by 25 percent for the industrial sector 

and tariff fixation for the next six months. 
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• Large-scale investments on the development and deployment of clean energy technologies 

must occupy a central part of government plans since these effects will not be temporary but 

will have a lasting effect on Pakistan’s future. Incentives and policy framework for the 

renewable sector, energy generation, storage (batteries) as well as transportation (electric 

vehicles policy) shall remain intact. It may need further incentivization in terms of tax 

credits/holidays/rebate duration to ensure that the fossil fuel drop in prices may not hamper 

the green and clean agenda. 

• Steps in the direction of clean-energy transitions are important since these volatile market 

conditions might divert the attention of policy makers. Without proper measures, using 

cheap energy always leads to consumers using it inefficiently and it further lowers the appeal 

for buying more efficient technologies without considering the impacts in the long term. 

Moreover, it could be a good turning point for the government to move from inefficient 

targeting of subsidies the effect of which is to encourage energy wastage and needless 

additions to emissions and straining of the government budget. 

Box 5 Impact of Covid-19 on the Energy and Renewable Portfolio of 
Pakistan 
 
Covid- 19 as a global pandemic has created a crisis even in the most developed countries by 
significantly affecting their heath, economy, and energy sectors. As of today, most countries are 
still focusing on measures to counter the challenges posed by Covid-19 and revive their 
economies. The energy sector was among the most affected areas where each country experienced 
an average decline of 18 percent and 25 percent in implementing partial and complete forced 
lockdowns [16].  
Pakistan, has observed more than 15 percent drop in electricity demand during Covid-19 as 
compared to the its electricity demand during the same time of the previous year [17]. This 
brought the country to a point where it had to identify the weak links in supply chain and identify 
which ones are facing severe operational or financial setbacks. In this context, a sound and 
appropriate energy policy matter the most for the country, particularly in the pandemic situation. 
 
Covid-19 crisis has resulted in a significant drop in both national and global emissions due to 
reduced demand and production [18]. However, such portfolio is only temporary unless sustained 
efforts are made to reduce CO2 in the long term. These efforts could include green stimulus 
packages for economic recovery, and carbon pricing that encourage the power sector to emit less. 
A robust climate policy can promote short-term economic recovery and a long-term energy 
transition.  
 
The major impact of this pandemic was faced by the renewables sector and infrastructure building 
of Pakistan. Covid-19 coupled with a major drop in oil prices across the globe significantly 
brought down the oil cost, thus making it a cheaper energy alternative [19]. Furthermore,  the 
pandemic delayed the new infrastructure build-up due to disruptions in supply chains, especially 
for the renewables. Pakistan imports most of the renewable-related technologies from China, but 
the halts due to Covid-19, have also caused a considerable negative impact on the renewable 
sector. In the current global recession scenario, the slowdown in exports is already delaying 
projects and further delays could start driving up costs in the short term. Hence, strong policy 
measures are needed to shape the future. Both short-term and long-term plans will be required. 
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6. Chapter 6: Policy recommendations and the Way forward 
Increasing the share of renewables in the country’s energy mix has been the most effective and 

challenging pathway for improving environment quality and ensuring a sustained economic growth. 

This requires major policy shifts and reforms necessary to support the clean energy transition in 

Pakistan.  

To recover Pakistan from this economic strain and a build a pathway towards a carbon neutral 

economy, renewables need to increase more rapidly in a way that brings about a just energy 

transition achieving climate targets, improves energy access and security, and reduces air pollution.  

Government of Pakistan has come up with different initiatives such as Alternate and Renewable 

Energy (ARE) Policy 2019, Indicative Generation Capacity Expansion Plan (IGCEP) 2047, Pakistan 

Electric Vehicles (EV) Policy, and Electricity framework to overcome the energy sector issues. 

However, a development pathway needs to be defined for implementation. An appropriate market 

design is required to stimulate innovation and competition.  

Recommendations mentioned below provide some guiding principles for policy makers and other 

stakeholders based on seven different public-private dialogues across Pakistan, focus group 

discussion, interview with key stakeholders and analytical modeling exercises adapted to specific 

national and local circumstances. 

6.1. Section 1: Prioritized Actions for Renewables 

6.1.1. Defining Ambitious and Realistic targets for Renewable Energy (RE) 

• Setting targets for RE penetration as well as CO2 emissions reductions can drive the growth 

of renewables. Pakistan should set ambitious but realistic targets for RE defining both short 

and long term objectives.  

• The RE targets should be designed through stakeholder consultations and must be aligned 

with other strategic policy goals of Pakistan to avoid any perverse outcome or the cost of 

inaction which is evidently much larger than a “No Policy” scenario. 

• The initial version of IGCEP had a rapidly declining share of RE in energy mix after 2030 

while in the revised version of IGCEP (2021-30), the share of renewables till 2030 is limited 

to around 10-12% which is not consistent with the targets of ARE Policy to achieve 60% 

RE by 2030 (including Hydro), PM’s announcement on coal moratorium1, and the world 

bank studies conducted on VRE potential in Pakistan. 

6.1.2. Building Energy Portfolio 

• Policies and targets need to be backed by proper data monitoring and survey reports. 

Government and research institutes could cooperate to fill in the existing data gaps and 

develop the feasibility reports using comprehensive data sets.  

• Making use of a Renewable Energy Atlas (Solar and Wind) that includes affordability, 

availability, and accessibility of each Renewable resource. 

• Renewable Energy Zoning should be integrated in Solar and wind auctions of Pakistan. This 

will reduce the risk of investors while serving as a feasible solution for Grid handling. 

 
1 Please See: https://bit.ly/3hg6Jn2 

https://bit.ly/3hg6Jn2
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• The government should present an energy plan based on multivariable analysis (Least Cost 

Generation and Least Emission Scenarios) while considering the global energy trends to 

portray long-sightedness of the plan rather than meeting short term goals. 

 

6.1.3. Improve Energy Access: Developing Decentralized Energy System 

• Around 25% population of Pakistan still does not have access to electricity. The immediate 

solution would be off grid systems such as mini and micro grids to electrify those areas and 

rural communities.  

• Integration of RE in all generation, transmission and distribution systems: The long term 

plan should be focused on improving and building transmission and distribution 

infrastructure for better transmission and reduction of losses, as well as enhancing the grid 

capacity to integrate renewable energy in the systems.  

• These decentralized systems have lower per project capital cost, reduce the need for 

expensive transmission and distribution networks, and require decentralized businesses to 

built, operate, and maintain the plants. This further creates green opportunity for local 

business and employment. Average employment (jobs per MW) over life of facility is highest 

for solar PV (6.96-11.01) as compared to other conventional sources. 

• Financial landscape for decentralized plants can be shifted towards unlocking of local and 

community driven finance available with the private sector (or international investors as well) 

whereas the public sector can act more as a facilitator of energy access than provider of 

energy access.  

• Cost of battery storage systems (4-hour system) is expected to be reduced by 67% till 2030 

and around 80% till 2050 which provides an opportunity to bringing power sector reforms 

to support a higher share of decentralized energy systems in a long term. 

• Net metering in Pakistan present significant opportunities such as providing power access to 

scattered population with no grid access through decentralized energy systems. Pakistan has 

registered more than 40 MW of growth in this area only in past 3 months. Streamline the net 

metering system introduced by the regulatory authority and develop a comprehensive 

distributed power generation plan. 

• RE uptake at a local scale can be facilitated by both the consumers and the private sector 

and thus Pakistan needs to come up with an inclusive wheeling policy that allows private 

sector to sell cheap power without burdening the government with sovereign guarantees, 

returns on equity, or the capacity payment traps. Likewise, the private sector can be co-opted 

as partner in development as the provision of electricity is a fundamental right and the 

government’s involvement will ensure provision to all member of Pakistani society. 

 

6.1.4. Financing for Renewables 

• Financial investments must vitally be made available to motivate, strengthen and support 

renewable projects in Pakistan. To reinforce investment in RETs and to actively encourage 

technology adoption, financial mechanism at domestic and international level must be fully 

developed. Funding approach may include: 
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o Subsidies, tax breaks, lower trade taxes on inputs, and concessional credit for 

renewables should be materialized despite frequent changes in national and sub-

national policies. 

o Feed-in-Tariffs have been proven out to be one of the bolstering policy approach to 

quickly enhance the percentage of electricity from renewable energy. 

• Through Competitive Trading Bilateral Contracts Market (CTBCM), Pakistan is looking for 

Renewable Energy Auctions. These auctions need to be carefully analyzed and it would be 

better to try more than 1 mode of auctions while we are in the initial phase especially the 

site-based auctions. 

• Mobilizing finance for renewables in Pakistan is no more a constraint since there are plenty 

of investors that are keen to invest in Pakistan. If policy is in place and government is 

serious in bringing competitive bidding at a large scale, majority of investors will come to 

Pakistan. There is a need to create enabling conditions for the investor and a clear  focused 

time bound plan of action to have a clear roadmap to achieve the national targets. 

 

6.1.5. Capacity Building for Renewables: Technology transfer and knowledge sharing 

• A major challenge for relevant all stakeholders is to equip employment sector with 

knowledge of rapidly changing technologies, process complexity, and the latest platforms 

required for trainings. Overcoming these challenges would require several platforms and 

trainings on updated technologies, techniques and local production facilities and 

environment. 

• Adapting to the changing environment, oil and gas companies can diversify their business 

strategies and look for decarbonizing tools such as clean hydrogen as a fuel, production of 

liquid biofuels, and carbon capturing and storage technologies. 

6.2. Section 2: Role of Policies and plans 

6.2.1. Need for an Inclusive Least Cost Generation (LCOE) Planning 

• The existing costing model used by Government, known as ‘Levelized cost of energy 

(LCOE)’ which traditionally had been used worldwide, is now surfacing as misleading for its 

simplistic or average based costing approach towards technologies.  

• Models such as ‘Levelized avoided cost of energy (LACE)’, ‘Modelling Energy and Grid 

Services MEGS’, ‘CSIRO electricity system modelling’ and other such mechanisms could be 

used to analyse true cost of a technology. 

• Capacity expansion plans should incorporate benefits that are not priced such as use of 

indigenous resource, energy security, carbon emission. In a least cost generation plan, 

renewables should have a level playing field and NTDC needs to brings transparency about 

how energy prices are set. 

• Currently, the revised capacity expansion plan of Pakistan is not entirely based on least cost 

generation planning since 88% of capacity intake is from the committed projects that were 

redefined in the revised version. An un-constrained least cost plan would have RE share of 

around 30-33% of total installed capacity by 2030. 

• Pakistan is looking to substantially increase its hydro power development while ignoring its 

time and cost overruns in the planning process. Cost calculations should incorporate the 
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declining cost of technology with respect to time and external/social costs of the projects 

such as climate change, migration of residents, health impacts, raising the cost of living, and 

possible risks of cost and time over runs. Given the constantly declining cost of RE, the 

capacity taken up by hydro plants can be replaced with solar and wind. 

6.2.2. Technological advancements and Investments 

• Revisit plans of Coal-to-liquid (CTL) and Coal-to-Gas (CTG) technologies considering their 

economical and environmental implications. Even for coal abundant countries, these 

technologies are uneconomical while Pakistan already has a higher cost of local coal with low 

energy intensity. 

• The National Nuclear and Hydrogen Roadmap should be developed to create an outlook for 

low carbon hydrogen production, hydrogen utilization for green chemicals and fuels, as well 

as storage, transport and end use. 

• Make plans for increasing cost effectiveness of battery storage technologies. 

• Technology transfer in RE technologies and deployments to increase local production and 

improved supply chains to reduce the costs of technologies and equipment. 

• Prepare for technologies of the future rather than to subsidize the technologies of the past. 

6.2.3. Decarbonization of Energy and Power sector 

Low-carbon development pathways 

• Given the future economic growth, and an associated growth in the energy sector, the 

peaking of emissions in Pakistan is expected to take place much beyond the year 2030. 

Replacing coal-based power plants running on both local and imported fuels can save up to 

28 Mt of CO2 in a single year (2030). 

• Countries heavily relying on coal have highest external costs (around $0.172/kWh). Air 

pollution and climate account together for more than 80% of the total costs. Therefore, 

calculations for external costs associated with fossil fuels result in greater price and less 

output and hence should be incorporated in planning process. 

• In 2019, Pakistan paid $1.7 billion and $0.2 billion in coal and oil subsidies respectively. 

Power sector reforms would require reducing the cost of electricity subsidies by price 

adjustment and improved governance. Efficiency of subsidies can be improved through 

better targeting to deserved people. Removing energy sector efficiencies has a potential to 

save around 4%-6% GDP every year. 

• Reducing power subsidies by adjusting the price and improving subsidy efficiency through 

better targeting to deserving people. 

Decarbonization of demand sectors 
For deeper decarbonization and improvement in the energy sector, Pakistan needs to think beyond the power 

sector only. Multiple policy measures can be adopted in different demand side sectors to transition towards a 

green economy. 

Transport Sector 
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• Fiscal policies such as tax relaxations and rebates can promote the deployment of Electric 

Vehicles in Pakistan as per the EV policy. Other advantages may range from priority access 

to waiver of different tolls and fees.  

• To initiate the growth of EVs in Pakistan, the initial step is planning to build the 

infrastructure for EVs support and a production industry.  

• Before a market is build up, the government should provide relaxation for import tax of EVs 

as to change the public behavior. 

• Reduction or battery prices will lower the market cost of EVs and hence research activities 

must be carried out within Pakistan to design most optimal configuration for batteries and 

cars.  

• Since Pakistan is an agriculture-based economy, biofuels can also serve as an alternate for 

gasoline and diesel import in Pakistan.  

Building Sector 

• Residential sector demand can substantially increase due to unplanned development 

schemes. For a sustainable construction sector, the energy demand consumption through 

both active and passive processes needs to be controlled. A poorly constructed building can 

lock in emission intensive infrastructure.  

• National Energy and Conservation Authority (NEECA) needs to come up with “Energy 

Conservation Building Codes” with a proper section of renewable integration in common 

households.  

• Minor density regulations and the redevelopment of brownfields and urban infill through 

land value capture mechanism, assembly mechanism, and split-rate property taxation can 

make cities of Pakistan more compact and sustainable.  

• Local government should provide adequate green space for waste management systems to 

avoid air and land pollution and increase the livability of dense urban areas. 

• Government also needs to show its intent of green development by solarization of different 

commercial buildings especially in Balochistan. 

Industrial Sector 

A large portion of industrial sector of Pakistan is on captive units due to un-reliability and affordability of the 

power sector. High line losses and inefficiencies of the national grid has posed a major challenge for a slow 

industrial growth. Following actions are needed in this sector: 

• Improving reliability and affordability of power to the industrial consumer to bring them 

back on national grid. This will spur the electricity demand and the bridge the gap of power 

surplus in Pakistan. 

• Pakistan also needs to quickly move towards market liberalization reforms and in meanwhile 

look for supply and trade regulations. A cheap power source will also improve financial 

viability of Pakistan’s export sector since power is the basic commodity. 

• Industries and SMEs can be subsidized to support the development of green products.  
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Developing Carbon Taxing Mechanism and Green Trade Policies 

1. Competitive space between renewable and fossil fuels can be reduced by taking into account 

the cost externalities and providing renewables a level playing field while the government 

plans to launch a competitive trading bilateral contracts market. 

• Applying “Carbon Taxation” and “Cap and trade” policies to provide a higher level of 

certainty about cost and the level of emission to be achieved. 

• Using Green trade policies and technology transfer from developed to developing countries 

to ensure an efficient technology conversion and resource harnessing. 

• Developing policies to promote Mass deployment of Low Carbon technologies (LCTs) in 

Power, Industry, Transport, and Building sectors. 

• Responsible and committed investments in human capital, infrastructure and financial 

markets to increase a country’s ability to absorb and use technology. 

6.3. Institutional coordination among all Stakeholders 
Policy formulations at each level must involve all the relevant stakeholders ranging from the local community 

to national government. Various tasks where each of the stakeholder can assist is shown in the figure. 
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Figure 19 Policy Role of different Stakeholders 

6.3.1. Improved coordination between federal and provincial energy units 

• Current energy sector requires interprovincial coordination and the federal level 

coordination for cost effective planning especially in demand supply forecast as well as in 

developing the transmission line activities.   

• Provincial interests and constitutional safeguards need to be protected while making 

different business models and capacity expansion plans. Articles of the constitution (such as 

Article 161-Clause 2) dealing with power and subsequent laws flowing out of those 

constitutional provisions can be the key for sustainable and participatory development of 

provincial interests.  

• Government should not only diversify the energy mix, but also look at various options and 

needs through which industrialization can be supported in different provinces. For example, 
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in developing hydro, Water sites with political disputes (such as Chasma Jhelum Link Canal) 

should be solved through mutual discussion and without damaging the site location for 

investors. 

• To overcome the mismatch of federal and provincial governments in demand forecasting, 

LOI (Letter of Intent) of a project from both federal and provincial ends should be issued 

after approvals from CPPA (Central Power Purchasing Agency)-that will purchase that 

electricity and NTDC that will provide the transmission infrastructure.  

6.3.2. Promoting the Role of Academia and Research and development (R&D) Institutes 
For training and knowledge building of employees during a just energy transition phase, following actions can 

be taken by Academia and R&D institutes: 

• Shifting Academia from research-academia-cultural conservation to research-

implementation-working along with industry. 

• Curriculum of academic studies should be revised to include courses on “Clean 

Environment” and “Quality of life” and in post graduate programs, there should be vital 

availability of research grants to focus on projects dealing with clean energy transition. 

• Skill development programs and academic curriculum should also be linked to 

Environmental Impact Assessment (EIA), CSR, and entrepreneurship projects.  

• Increase their research and development particularly in the areas of electrification, carbon 

capturing storage technologies, local capacity building. One key area where Academia can 

majorly help policy formulators is analyzing the cost of inaction towards any particular 

policy. 

• Financed to open certification and testing labs to overcome the failure of any junk project 

that is not technically or economically viable. 

• Front-line dealers of technology transfer programs and there should be a venture capitalism 

along with a technology transfer policy. 

 

6.3.3. Private Sector Engagement 

• From a private sector standpoint, the key interest of investors which government should be 

mindful of are: 

o Sanctity of Contracts 

o Consistency of Policy 

o Reliable and Affordable supply of power.  

• Pakistan needs to move away from single bimodal to multi bimodal where the country can 

either transition through bilateral or through proper CTBCM (Competitive Trading Bilateral 

Contracts Market) model which NEPRA is trying to roll it out by April 2022. 

• Shift from upfront tariff to competitive bidding presents a major transformation from cost 

plus tariff regime to competitive actions and multiple wholesaler market. In view of 

CTBCM, government also need capacity building of various institution to overcome this 

transition. 
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6.4. Greening China Pakistan Economic Corridor (CPEC) 

6.4.1. Green Energy Transition Guidance under CPEC 

• Although Pakistan is in a surplus capacity, the infrastructure support does not allow 

complete evacuation of the power. Pakistan as a priority needs to develop an integrated grid, 

particularly at Gwadar. Lessons from china’s integrated grid development can be deployed 

through mutual collaboration. 

• Coal should be a short-term solution for Pakistan coupled with use of advance technologies 

for mitigation the environmental impacts-to build a pipeline for infrastructure development 

of renewables. In view of this, China can rather invest majorly in renewable development 

than coal-based generation as a long term policy. This would help Pakistan to Transition 

from Long-term cost and financial threats of Coal. 

• Pakistan policy makers must prepare a plan with a more concrete timeline to introduce the 

Environmental and Social Risk Management Systems in CPEC projects with green 

development regulations and evaluation standards including green financial performances. 

• The “Joint Working group on Green CPEC” should be formulated, supported by the Joint 

Cooperation Committee (JCC), to accelerate Pakistan’s green development ambitions, 

including green energy cooperation, green finance cooperation, green transport hub, 

including “Green Gwadar Hub”, Green buildings and infrastructure.  

• Building the local and international institutional capacity to enable effective monitoring and 

enforcement of environmental laws and regulations must be strengthened. 

6.4.2. Role of Chinese financial institutions and Banks 

• Green policies and investments- providing an opportunity to China to showcase the pro-

climate ambitions of Chinese Investments under BRI and CPEC as a role model of green 

development.  

• Both countries must find a common framework for the environmental risks’ evaluation and 

reporting of financial institutions. 

6.5. Energy Efficiency and Conservation measures 
Energy is an indispensable factor for smooth functioning of almost all sectors and ensuring provision of 

power to Hospitals, and increased demand of residential sector. Along with generation capacity, energy 

conservation measures are equally important for a green economy. UN-SDGs also target on doubling the 

energy efficiency by 2030. Following key actions are recommended: 

• Energy efficiency improvements in power and transport sector can provide sufficient room 

for Pakistan to enable its green financing. As per SDPI’s recent study, Pakistan can save 

around 17.69 billion dollars if energy sector inefficiencies are removed. Pakistan needs USD 

3.85 billion per year to move towards green transportation2.  

• Reducing energy and transport sector inefficiencies by just 35% can finance green transition 

in Pakistan. 

• Energy conservation measures in demand sector can accelerated by implementing building 

energy codes and minimum energy performance standards. This would allow developing 

 
2 Sajid Amin, “Financing Green Recovery from Covid 19 in Pakistan”, [Forthcoming]  
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new products and new supplier activities. Further it can also be used to redirect energy 

subsidies for improved social outcomes in Pakistan. 

• Energy efficiency certifications can improve consumer purchase behavior. This can be 

incorporated with rental behaviors and environmental programs to address information 

gaps. It would further lead to consumer and supplier confidence in market offerings. 

• Financial Incentives can help promote energy efficiency by reducing the cost burdens 

through public-private partnerships, green funding, property assessed clean energy financing, 

and assistance with permitting fee reduction or elimination. 

6.6. Section 6: Green Economic Recovery 

6.6.1. Building Back Better in a more resilient way 

• Reconsider its power business models and the regulatory methods.  

• A digital transformation that includes smart meters, electronic bill payment methods and a 

digital infrastructure. Medium term investments for grid improvement, control, and data 

acquisition system can drive to better customer satisfaction and lower costs. 

• Improvements in energy efficiencies such as cooling and standards, building codes, and 

other demand side management techniques will help reduce the energy demand especially 

across the residential sector since it observed an increase during the pandemic. 

• Policy makers and regulatory bodies can assure that now the environment needs to be 

preserved by deploying clean energy standards and air quality improvements. 

6.6.2. Aligning fiscal response with Green Recovery 

• In the medium-to long term, Pakistan needs to move towards a climate informed fiscal plan. 

The budgeting and fiscal planning should be centered around green recovery or green 

financing linked to green initiatives. 

• The strategy of government must be planned to better leverage resources where they look 

for attracting capital from various non-public sources including private institutions and 

commercial finances. 

• Support packages for SMEs should be designed in a way that the priority focus is on SME 

sector which is involved in green products. 

6.6.3. Green Financing Mechanisms 

• Based on the availability of different financing mechanisms policy makers in Pakistan need 

to strengthen climate resilience in our ecosystems and to push forward better synergy and 

convergence between climate, biodiversity, and health finance. 

• The Government has to play a critical role in leveraging and de-risking the needed finance 

and accelerating the green capital market. 

• To provide financing for medium to large projects, local banks need to be also stimulated 

since they cannot start projects on their own and would need support in terms of blended 

finance to capitalize private sector investments in Pakistan; specifically in green finance. 

Look for social impact bonds where the private sector and government collaborate to invest in a 

successful green project. Then instead of paying in cash, the government can also propose to let go the 

taxes for a particular amount of period. 
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• Looking at the growth of Islamic banking in past 5 years, there is a potential in Pakistan, not 

only for sovereign issuance, but also in domestic market. Pakistan can harness this low 

hanging fruit as well leveraging from such green sukuk bonds and social responsibility 

investment funds. 

• Given lower fiscal space at the domestic level amid competing needs, international 

stakeholders/community has a very critical role in capacity building and creating space to 

finance green recovery. In backdrop of Covid 19, debt swaps Exploring Debt for Nature 

and Debt for Climate Swaps would support green recovery with policy pathways for 

implementation. 

• For Pakistan to enter into private sector debt reduction or debt swap agreements, it needs to 

come up with a very broad Environmental Social Governance (ESG) profile that clearly 

outline its standards and view on economic quality and community engagement, sustainable 

assets, green financing and its expected interests for a long term. 

 

6.7. Energy Sector and a Just Transition 
In context of energy transition, sustainability is more than just decarbonization. Communities that do not 

have access to electricity should ne able to make it out when the country makes that transition.  

6.7.1. Employment Opportunities 

An energy transition phase should be able to address the key issues of power sector and provide at least an 

equal number of green jobs and a pathway for fossil fuel sector to transition towards: 

• Orienting infrastructure investments to green inclusive job creation would require a “ 

Transition Policy “to support the clean energy transition in Pakistan.  

• A $1 dollar spent in fossil fuels can produce 2.7 jobs while the same dollar spent in 

renewables and energy efficiency can produce 7.5 and 7.7 dollars, respectively. 

• Showcase the need for an energy demand and built Eco-special economic zones (Eco-SEZs) 

to maximize the utilization of existing capacity. 

• Clean Energy Transition also ensures gender equal opportunities by providing clean energy 

access and business opportunities to the rural areas.  

6.7.2. Climate Actions and Sustainable Development 

• Climate risk accounting, climate disclosure policies and mechanism, land use rights, 

relocation and reclamation policies, pollution laws and liabilities, can strengthen social 

dialogue mechanisms, tripartism, and building the capacity of institutions to enforce 

transitional laws and ensure proper communication. 

• A green economy with just transition would require growth policies, environmental 

regulations, greening enterprises, social protection policies, active labor markets, 

occupational safety and health policies, skill development, mechanism for social dialogue, 

and policy coherent mechanism.  

• For any long-term policy, the main pillars to focus are a sustainable livelihood, sustainable 

energy, and the climate change mitigation. 
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• Clean energy transition would need adequate support from businesses that supports this 

transition. Business needs to understand that BAU will not get us any further.  

6.7.3. Rural Cold Supply Chains 

For successfully implementing a cold chain and logistic for vaccination in rural areas, the following action 

plans are recommended: 

• A complete outreach of vaccines will require strengthening the existing cold chains and 

building additional ones, especially for the rural economies. Based on the limited energy 

availability and affordability, the vaccine and technology importing countries should ensure 

that the imported techniques are not highly energy-intensive or have an adverse 

environmental impact. 

An urgent expansion of a cold chain in such remote areas should also take ensure energy availability in those 

areas. In short-term plan where immediate and urgent electricity access is required, grid extensions and large 

diesel generators can be used (despite being an unsustainable approach). At a later stage this can be 

complemented with cost saving options to generate affordable hybrid systems. 

 

Box 6: The Potential of Renewable Energy and Hydropower Development in 
Khyber Pakhtunkhwa (KPK): Opportunities and Challenges” 
 
This Private-Public Dialogue (PPD) was organized by Sustainable Development Policy Institute 
(SDPI), Islamabad and Khyber Pakhtunkhwa Board of Investment and Trade (KP-BOIT) on the 
topic “The Potential of Renewable Energy and Hydropower development in Khyber 
Pakhtunkhwa (KPK): Opportunities and Challenges”. The PPD had participation of the federal 
government, provincial government, private sector, CSOs, and academics. Key takeaways and 
recommendations from this PPD are: 
 

Key Takeaways 

• Hydropower sector in Pakistan has a special framework under the constitution of Pakistan 
for development under both public and private sectors. Article 161-Caluse-2 of the 
Constitution provides a mechanism for sharing the benefits of hydropower projects within 
the federation of Pakistan. Now this provision which states that if the project is being 
built by the public sector, the federal government or any other organization, the revenues 
will go to the province to which the project is related. The government of KP believes 
that it has almost been 48 years and no attention has been given to the implementation of 
this constitutional provision which has prime importance for the government of Khyber 
Pakhtunkhwa. 

• At the expense of mainly KPK and AJK, hydro power is subsidizing the tariffs all over 
Pakistan. Most of the hydro power projects are generating electricity at below 1 PKR cost. 
So, power generation at such high cost is being subsidized by hydropower that is bringing 
the tariffs down. Therefore, there is a large difference between the generation cost of 
hydro plus requisitioned cost and the sale price determined by NEPRA which is around 
16.2 PKR per unit. The sale price is coming down due to that large delta provided by 
hydro power and the cheap power going into the system. 

• To overcome financial issues, to overcome this problem, KP has come up with a solution 
in which PEDO has entered into an agreement with the Korean government on a public-
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private partnership basis for a 500 MW project. From 20 percent in the debt equity ration 
of 20:80, the province will take 26 percent of the stakes. Through this model, KP will be 
able to leverage this public sector vs private sector model3 that would give a win-win 
situation for all stakeholders. 

• Hydro power projects are good for the economy and local environment since 70 percent 
of the expenditure of hydro power remains within the economy. For thermal energy 
sources, 70-80 percent goes out of the economy for the machinery and equipment. 

 
Policy Recommendations 

• Apart from certainty of fiscal policies, regular reforms are also required to rationalize the 
burden faced by the private sector in renewable energy and all national and subnational 
agencies should work together in this direction. 

• The government should not only diversify the energy mix but also look at various options 
and needs through which industrialization can be supported in the provinces. 

• To avoid un-optimized quick generation policy, the government must come up with a 
concrete least-cost generation expansion plan through the collaboration of each 
stakeholder. 

• For bringing the private sector investments to come in newly merged areas of KP, there 
should be a rural electrification strategy along with financial models in place to support 
electrification of those areas. 

• Provincial interests and constitutional safeguards need to be protected while making 
different business models and capacity expansion plans. 

• There is a need to have more coordination and consent from all those entities which have 
to buy power and develop the transmission lines. Although there are constitutional rights 
but since provinces have to come to the national grid and they have to sell to national 
entities, there should be a good coordination between the federation and the provincial 
governments. That will resolve the major issue of inter-provincial coordination where the 
projects are stuck-up. 
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6.8. Energy-Climate Nexus: Creating Clean Energy Transition Networks 

As part of our action research and advocacy on clean energy transition in Pakistan, we are 

researching the way forward for sustainable development in Pakistan from an energy lens. The basis 

of our research is Pakistan’s renewable energy policy 2020 with a plan for inclusion of 30 percent 

renewables and 30 percent hydro in the energy mix. Achieving this target will require several 

measures from both the supply and demand end. In this regard, we have established a network for 

renewable energy research and advocacy which will be used to conduct and disseminate research on 

the subject to the relevant policy stakeholders throughout the country and have national as well as 

international participation with the following broad objectives: 

• To generate a debate to reconsider further investments in fossil fuels and lead a pathway 

towards renewable energy , focusing on a clean and green transition towards achieving 

SDG7, the targets on CO2 mitigation, air pollutant emission reduction, together with key 

policy options and technological optional towards the transitions. 

• To provide the government with updated knowledge and research-based evidence to 

support and facilitate their decision-making in all development priorities of Pakistan.   

Terms of Reference of the Network 

The tentative terms of reference of the network include the following: 

1. Bring together a diverse pool of relevant and qualified individuals and organizations to solicit 

technical inputs for research, advocacy and capacity building on social, technological, 

environmental and economic aspects of energy. 

2. Support in undertaking peer reviews of energy research and deliverables pertaining to 

various research, advocacy and capacity building programs relevant to energy. 

3. Be partners in organizing and conducting public-private dialogue series on the issue of 

energy that will be continuing throughout the next year in various parts of Pakistan. 

4. Provide support in capacity development with regards to date, tools and techniques used in 

social, technological, environmental and economic aspects of energy. 

5. Provide an information-sharing platform to all members and support dissemination of 

research outputs, learnings and key messages to relevant fora and to the policymakers. 

The network includes three main categories as mentioned below: 

1. Natural capital impact network 

2. Renewable energy working group 

3. Corporate sustainability network
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Appendix 1: Expert Interviews, FGDs, and PPDs 
 

Thar Field Visit and Interviews with Key Informants 

Interview 

# 

Interviewer Interviewee Affiliation of Interviewee 

1 Ahad Nazir Dr. Fatima 

Khushnood 

General Manager Business Development 

2 Dr. Hina Aslam Dr. Hannan Economist, Planning commission 

3 Dr. Hina Aslam Usman Manzur Program Officer Environment and climate 

change unit UNDP 

4 Dr. Hina Aslam Dr. Irfan  

5 Dr. Hina Aslam and Kashif 

Salik 

Dr. Hina Aslam Research Fellow, SDPI 

6 Dr. Hina & Ahad Nazir Mr. Aftab Awan Deputy Chief, Energy Wing, Ministry of 

Planning Development & Reforms 

7 Kashif Salik, Dr. Hina & 

Ahad Nazir 

Shams Ud Din  Sheikh, Ex-CEO SECMC Thar 

8 Dr. Hina & Ahad Nazir Mr. Shahjahan 

Mirza 

Managing Director, Private Power & 

Infrastructure Board (PPIB) 

9 Dr. Hina Aslam Zofeen Ibrahim Independent freelance Journalist 

10 Dr. Hina Aslam Syed Manzoor 

Hussain 

CEO, ETPL 

11 Dr. Hina Aslam & Ahad 

Nazir 

Tanveer Director, UEP Wind 

12 Dr. Hina Aslam & Ahad 

Nazir 

Ejaz Ahmed Secretary KP GB- Ex MD TCEB 

Focus Group Discussions 

Sr. No Title Participant Affiliation 

1 
Role of Start-ups in Clean 

Energy Transition 

Hira Wajahat Founder, Climate Launchpad 

Faraz Khan Founder and Director, SEED Ventures 

Shahzad Qureshi Founder, Urban Forests 

2 

Role of Environmental 

Protection Agencies 

(EPAs) in Clean Energy 

Transition 

Shafiq Abbassi 

 

Director, AJK EPA 

Khadim Hussain Deputy Director RnD, GB EPA 

Dr. M. Bashir DG, KP EPA 

Khalid 

Mehmood 

Deputy Director EE/TT, Pakistan EPA 

Dr. Khurram 

Shehzad 

DG, Punjab EPA 

Waqar Hussain Additional Director General, Sindh EPA 

Public-Private Dialogues 

Sr. No Title Collaborating Partners 
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1 The role of Pakistani and Chinese leadership in 

Energy Transition of Pakistan 

GEIDCO Beijing China 

2 Clean Energy Transition in Pakistan Policy 

Recommendations and network for Renewable 

Energy Research and Advocacy 

None 

3 Potential of Renewable Energy and 

Hydropower development in Khyber 

Pakhtunkhwa Opportunities and Challenges 

KP-BOIT 

4 Roadmap for Sustainable Development of 

Balochistan: Aligning development priorities 

with clean energy transition pathways. 

None 

 

 

 

Appendix 2: Questionnaire for Interviews 
Questions  Follow-up 

questions/descriptions 

Respondent/type of 

Organisation 

    

Start-up 

questions: 

In your opinion what is 

the current state of energy 

sector in Pakistan? 

In your opinion what is 

current energy consumption 

patterns and future trends? 

 

 

In your opinion what is our 

current state of access to 

electricity? Increasing or 

decreasing? Why?  

 

what the most 

important overall policy 

objectives (e.g. poverty 

reduction, job creation…) and 

how energy policy relates. 

 

 

    

 Current energy mix? What 

are the 

motivation/rationale 

behind this energy mix?  

What is the current 

government strategies (in 

comparison of previous govt.) 

for the energy mix? 

 

How much coal is imported 

or used from domestic and 

international sources? 
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Considering both advantages 

and disadvantages, do you see 

coal as a potential energy 

source of Pakistan in future? 

 

Based on your expert opinion, 

how much total energy of 

Pakistan can be or should be 

extracted from Coal by 2030 

or 2040? 

 

What role is China playing in 

transforming Thar Coal field?  

 

Is there any contribution from 

other countries? 

Technologically or 

economically? 

Strategy 

 

(Policies, 

Transition plans) 

What are the underlying 

reasons for increase of 

coal-fired power plants?  

 

What is the expected 

economic value of energy 

generation from Thar Coal? Is 

it expected to be cheaper 

other sources?  

 

What is the quality of coal in 

Pakistan? and is it sufficient to 

be used as a source without 

pre-treatment? 

 

What is “clean coal”? and is 

Pakistan technologically 

equipped to achieve this level 

of clean coal? 

 

What are super-critical and 

ultra-super technologies in 

Coal power plants? 

 

What are the major impacts of 

using poor quality coal in 

Powerplants? 

 

Is Thar extracted coal only to 

be used directly for power 
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production? Or will it also be 

converted to energy forms 

such as biodiesels (as 

mentioned by Shenhua group, 

china) 

 

 

 What are the long term 

initiatives and action 

plans for ensuring 

minimum impact on the 

environment and 

sustainability? 

 

How can you have a low 

emissions future while still 

using coal? 

 

How important carbon 

capturing techniques and 

increased conversion 

efficiency will be in the longer 

term, to make the deep cuts in 

carbon emissions required for 

a low-carbon future. 

 

What steps has the 

administration taken to 

regulate power plant 

emissions? (Pakistan) 

 

Are there any plans to reduce  

greenhouse gas emissions by 

existing power plants to run 

less frequently, retire early or 

to be retrofitted with 

technology to capture their 

carbon dioxide pollution and 

bury it underground? 

 

Is Pakistan economically 

capable and technologically 

mature enough to deploy 

carbon capturing technologies 

in coal power plants? 

 

 

 

 Isn’t it true that major 

countries are moving 

away from coal as an 

energy source? Why is 

Pakistan still seeking 

Is it in-line with Pakistan’s 

NDCs or other commitments 

like Paris Agreement, SE4All, 

etc? 
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more investments? 

 

 

Why did World Bank and 

other international donors 

opted out of their initial 

commitments regarding coal 

powered pants? And what will 

be its economic impacts? 

 

 

What are the social, ecological, 

and environmental impacts of 

coal? And how can they be 

mitigated? And what kind of 

risk assessments do you think 

are necessary for these 

projects? 

 

 

 

 

Energy New Energy and power 

policies in Pakistan 

 

 

What is the Rationale behind 

these policies? 

 

 

What is the current policy and 

actions initiatives? 

 

What are the prospects of coal 

in this policy? 

 

The new RE policy and 

motivation behind it- what are 

the prior interest of shifting to 

renewable? Economics or 

environmental? 

 

What prospect you will see to 

flourish renewables energy 

production in Pakistan. 

 

Climate-related 

matrices (low-

carbon economy) 

What is the national 

commitment to reduce its 

greenhouse-gas emissions?  

What are the other sources of 

GHG emissions other than 

from coal (powered plants)? 

 

What are the environmental 

hazards associated with 

 



65 
 

coal mining ? 

Is Pakistan on-track, and keen 

on fulfilling its promises of 

Paris agreement? 

 

What measures are (or can) be 

taken to prevent local 

residents from such health 

hazards? 

 

Is there any plan to timely 

phase out of coal power 

plants? 

 

What would a transition 

away from local coal 

production do to the 

imports to the country? 

Would we stop our 

dependency on the 

imported coal? 

 

Do you have any 

instructions or guidelines to 

follow, administered by 

Ministry of Climate Change 

and other relevant 

institutions to follow? Such 

as carbon tax, emissions 

trading and/or internal 

carbon price use, natural 

capital accounting, social 

cost assessment and risk 

evaluation? 

 

Do you have your own 

monitoring and evaluation 

team in this regard? 

 

How often are you being 

regulated and advised by the 

relevant authorities to comply 

with the standards? 

 

Do you have any long-term 
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envisioned plan, forecasted or 

built up scenario of the 

development of the project 

and its likelihood of the 

environmental and social 

footprint? 

 

 How your organisation 

goals and objectives 

coincide with renewable 

energy production in 

Pakistan? 

Any climate change envisaged 

policy?  

 

How would you weigh coal 

vs. RE for long term energy 

planning? What would be 

your honest opinion? 

What are your views on co-

firing of coal along with 

biomass? 

 

Can a hybrid renewable 

energy system be used with 

coal?  

 

 

    

Governance What is the role of 

Ministry of energy other 

than policy actions and 

directions?  

 

What is the situation at 

provincial level? 

 

Is implementation of any 

policy being hindered by the 

role of lobbies etc? 

 

 What other sector policies 

such as climate change 

policy envisaged energy 

production in the country?  

 

What are the mitigation 

targets regarding GHG 

emissions? 

 

How it is integrated with the 

objectives of Ministry of 

Energy and Power? 

 

What are key mitigating 

challenges OR key adaptation 

challenges to technological 

innovations? 

 

 In your point of view what 

are the key political, 

societal, economic drivers 

that leads to different 

Who is supporting whom and 

who advocating what?  

 

Who are the key players and 
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energy investments, such 

as building dams, coal 

power plants, and 

renewable energy?  

 

how they influence (through 

national and international 

organisation, business groups, 

governments, etc.)? 

 

What are the key actors 

contributing in formulation 

and implementation of energy 

policy? 

 

What are the strong social and 

political actors influencing 

policy-making? Is the 

influence positive or negative? 

 

Importantly, why certain 

policies are adopted?  

 

What are the groups (or 

driving forces) advocating and 

alternate and renewable 

energy source? What rationale 

behind for this focus? 

 

 What are the trends in 

energy production and 

demand in comparison of 

economic growth?  

 

Do they coincide? 

 

Do we plan energy production 

according to the economy 

demand? 

 

Do we know the long term 

investments for bringing an 

energy transition? 

 

 What is the role of private 

sector (including the 

bilateral and multilateral 

organisation or country-

to-country) engagement in 

the energy sector?  

 

What is the criteria of 

engagement or investment?  

 

Any plans from private sector 

to diversify business model 

related to energy mix? Or 

environmental consideration? 

 

How can this collaboration of 

Private-Public sector become 

more transparent? 

 

  How electricity prices are  
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determined? What is the key 

rationale for increasing or 

decreasing prices? 

 

What art-of-transaction is 

mostly being followed by the 

key ministries? Feed and 

Tariff or cost plus? 

 

Cheaper vs costly; energy 

subsidies and tariffs; allocation 

of permits (for using fuel 

mix); monopolies and mafias; 

independent power producers 

(IDPs); international market 

for fossil fuels. Etc. 

 

What is the overtime 

budgetary allocation to the 

energy sector (including 

infrastructure development, 

subsidies, etc.). 

 

Monopoly of local 

stakeholders and power 

producers/ and business 

community/ local 

manufacturers and industry 

 

Do you think energy tax 

policies can being more 

efficiency and assist the poor? 

Is it applicable in Pakistan? 

 In the end, I also offer the respondent to ask questions to me to clarify anything 

relevant to our discussion or if the respondent wants to add or delete some 

aspects/details of discussion. I will also remind the respondent to contact me if they 

change their mind regarding deleting the information (completely) collected during the 

interview. I will also ensure to leave the respondent in good state after the interview, 

greet him, and say goodbye (Khuda Hafiz) according to the local customs. 

 

 

 


